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^55* 'ffcft^c^ «st^«i I vi)^ ^c«, 

RuH afl»fc«f wt3jaT^ 1977 Jitc^i »vc^ic5 1 'ii^ atSst^rfcii c«l^?f st^i* 

5 t#f c’ifc^ 3 J 5 M R ^>f. ft (aft 9 ), ft, 'q «i^fts 

^faigt^ctF^ a'sta I viit atistaftc^ «rtcwi 

^pc<i osftKN ft I •a-fhw, 'Q c?fa'w?i 

asft—•« ^ai tfal ^^^fa, C5f»i¥^1a «ii jfta 

fy>ffc^ ^t=fl atisj r<^fta’? rft ^pca ^Wctfa ^c’^c^p w 1 a::ac=fl 

?ca 1 

fi3^f#c«fa af55]ft®ft ,—^aafHt'ifta aw '9<>^?5j5j -9 Raft^a?tci? 

eKft^^ca jm Bf^atHtaca^i acsfj ftataaa^.^fC'P 'aatft^ as^ifa aft?i ftaftaft^ 
'Bl*^J^a Tc-v-ai I *xt a?FC9^—aaia Rata aft^iwa at*(R«i 5f?ftt5 1 as Ratafaat^ 
atW ftaft«'« '^rfcaa 1 <£i « aftapi aftjl sicst^aa 

aa*fj I aMfeas Ri 9 aftspta a'aa'r^ i atafta 5l*^tat^:aa 

RstaIBcip 9 «taftj Rata 5J?tata^ca ac® ^ac^—^aatata^i, fita‘'ft^, atk 9 

caawa, 9 a^as aiaa*?, af^tai atVf(7$ 'ataai ‘^asftsfca ^caifa a^ft i 
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REMEMBER 

'm 

having vast experience in 
? manufacturing quality 
WIRE WOUND resistors * 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES fit 
TYPES. 

Coatinuoiu period of supply to many 
major Electrical & Electronic projMts 
throughout the country. 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL ft ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY ft PROMPT 
SERVICE. 

IVrtu for DitaUs to t 

MJI.PATBANAVIS,& CO. 

I9| Ctandnl Cbiwk St. Caicottt<72. 

P. Box No. 13306 

Phone ■ 27'5863 Gram: PATNA VBNC 
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^Gram : ‘Multizyme’ 
Calcutta 


Dial: 55-4583 


BILIGEN 

(Because of its noost efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetir<. 

Assure?•Normal Fiow^of Bile 
RectiBesjBowel Trouble? 
Re-establishes the Lost 
Physiological.Function*4of Liver 

Standard Pharma Remedies 

445, Rabindra Sarani 
Calcu tta-700005 


M RESPECTABLE ROUSE 
FOR YOUR REOUIREmERTS IN 

All lortt of 

AMP BLOWN GLASS APPARATUS 

tmr Scheels, Ctlleires St 

RMearch laftltutlaBa 

ASSOCIATED SCIEHTinC 
COSPOSATIOH 

232, UPPER CIRCULAR ROAD 
CALCUTTA—* 
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Factorv t - f5«1588 
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'srt^ 1979 sftisni ^ W <3 

f^®rN’ *if5i^i '®T3i ^'is’icini 'srt^jpfsr 

*(< nifKei I 'srfw vi)^ 

STtid 'Cl *1TW, 
»l*Nfsf8 f<®t^-'^%Ctf’? € 

TW «^‘<Tfftc«rsi—-^1%^ nf 
%0tsT <1. wm *r*F cvK^ ■« ^t?i 
cm’c’F's TJC5551 crWt I 

CT C^ 5T5l’Mf^3J Ul^fS fiBf 

C«K^ I (?lt « 

^t?; “Tf^fSfJltipi ^131 

^ ersi-^t'e^i-'^r^ni .gfjftif« ift%*fj?i ^n?i i 
4^/5 JRC«« ^’itfB^ sfsj I 


cjpisasrfw (;»i»»r4i 

*lfai?Ft^ w.^ c^t-T <i;?pf5 isitiHw 

whi ?l^ ci«^ I <?i^ nfaj^Pt? 

'^u ^ nQ#r, 

'Q ^4- 

JT'^^si fjfr=r '« 

^rrs^csn^i 'ii^* f^nnw^stc^ni 

'0 ’ftii^lt. I ‘®tif 

'■Q f^t^’ ■‘ife^T^ lilt ’TSlfS 'srf^ 

^3t<I 

^?ITH I 

'« 55*f3l « 

f^®t^’ «lt5r(^ ^K^jaf- 

TfC'^ CT %I, ’®t3 ^ ’ftl %— 
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WIT « 


t 32^^ U Tvtil 


<5tst5?n^ >ICS(J f<Wf5l5Ii}<#.v9t^ Vfl^f6^fn‘>9 

<a;'4^>i 1 f^-sajiT >ltW 5^1 ^i•^5^|lfnC^3^ 

I ^K*f C^l 

?*ft^c»t^i w.5^1 ’I'sswTa 

flSstil ’Sllw CT-^C-llKTSf^- 

Rf^g a w 

«ttf»f, =^ef, 

»i5PTfg'3 C5Qmj:<^ 

f?f®rt^(’lfe5js'i ;|TJ0W I 

«rtc«?!t5j fasten g Rgy ^^tg <2jgst-;^«?lg 

g^'^l Q\ <1 >i^«?cgl¥f5l 

^fg c-ig 'ggs^ gj^ gscg 

c’lc^-i I (^ »i*^]tg i3?^ 

^gl ) I cg?9 g^cg, 

‘effg 9 fgatcg’g « '«fg^!i^» 

vi,gst« 5fl^j I 

'« ^ifggig gstgw, *^U 'e 
fg®it^’ ’ifeg^l Bsisitif' g^twg ^^15 (srsitf*!^ 
*iK<p fm\^ ^{^gstg gt^i ^g 

meg ,ir, ai >i«jf5 ^gl »i"«i*^/ e i 
vj)t ege^ ^gegg ■si^leg Jiigji 
‘««Ti{ e gfifi fg«ig m>cg1f^ 

ir«f I 'ifggsgtgic^ ^ ^■^i-- 

('Jigifl *igg??lc^g fg®H g^l) 
a spitw’ (sftsTtgt >j?rcf ’itgwg ’itf 
fg®tcgg »rg^), ‘^gi«g : (c»f% 'e 

fgcif^ srt^n ^gi c^cg* Ig^m gFJrtg '«f!?gTif), 

‘fg®t^g ’fig-?!’ (cfgfgwc-tg 

’rMf^ fgsstg 5?^f«g ‘^gst^ 

’fcgggtf^t^ ^rl^l 
's cg\cr «jgtg), ‘fg^rrsi «2t*iTg 
•tfgf^’ («ir"5g gixsjtg gi ^oaf, igis+^r-SFlg, 


fgBTfsi tfnK4t, ftgst^r '!?tc^5Trg »r'gt?), 
‘jfx^siif’ (jpi^t^ ^sftgcgifai^ ^tr<gt^tg 
*1*^^ )» ‘ft^gaj’ (fg®t^-«f!g^ gi 'S 

Ig^sj’ ^TSiftn ^ 

ggte^itsgi) 'iigi gtgtg*rFteg fg^tg-- 
'SJigf g5j?, gfg ^ ^g «Rcgt«o fgsste^rg 
*tfgcg»R I 

‘f%e-irg igsrfffg «rfgcg’g 4{5^^s f^it- 

«^gfi nfgg^gr ^ gtg '«rai^g^3T 

^9 ?cg fg®t^-[^'^ f%c-rtg « ^tog 

« 

'« fggi«%gs egsat ^ig 

*itg<ft5i ^tc^rtisgi i 

‘B5tir Q R^sfcgli gtgtgg ^t^'e, 

Rc-ig g’s^n ^cg i 

‘g^fig fg-sstg gfgg?’ «‘nt%ggsr R®tg- 
gv'^jg’cgYg ‘nf%ggT*^ '« 

srt*5if«^ g^i’ g*xSFt9 egf^egg fgggg^g 
4^fB ‘ggjl grgjr «fgftft'® ?jcg i 1959 

‘'sn^Ttf^gs ;'*i9g^’; •Jitgeg' ‘wl^ ^ 
f^teg’g ^^pfS %-ig ‘Pi’s ^v>ny 4}=^c-rg 
'sftgtDfg 'sftci i 

^f^g«f%g gfgcisff^c^, « 
gt^gicifg ^g* 

ggtcajt^gl 'sit^gt^ ^g.^ i *i5«jg*xcgg 
^■g^gisf, *i!^^tg gi*f ^ gi^rtug f^g ^cg, 
vsjt^^ uig's nt^^egg 'sng i «ijg* ^ 

4W<3 gg—-sw «ftg ^g’s ftfiegg'S i 
«(tg»,5i5p ^grst gg, ‘®tg 's 
'8tgp®g'Q '^ignsg c«t^ fiftgtgj fg^tg" 
^f3^tgii:*f g*rf9fg^ ^gtg gigfrfg'g gg^iw^ 
^C5i geg i gmgg «tg 

gif^g'Qcggg ggx^ig^.'stg gfggtPf 

grfg ftx^'»r« i 

«^tcg^ <2t*rxg vgg;CTf5 vffiigtl'®—cgfS 
cw--*rg*’fi nl%ggt?*ftg fiwNr 
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Git ^ I ^1 

«iir5^, trai ^^^Vs u)?i 

-rt^rf:^ 'Stcffl 'Q »rt<<p, w^t^r, 
^C?l 'SiCifiS 

^C5 «rWt I « f^stsf-r'WT'^CJni 

^tc5 f%*i^ C9f«rhi «rmt^, =^^*i 

^c«f^ 3{»a OT^Nf *i?l^ I 

^t *?^5 «rt>itcfffl ‘srfsf -« 

f^BJtR’^ .ipr^T c^ '8rai«3( ^cv» i?c^ I 


^ c^c^ *tt«ii, <2fl% »rx<rjti ?fB 
C«ti C5!«ftfl «Ri—‘®t^ « ftastc^*^ 
jn^iflj ^!Pii?t «i)?Ff5 snrfif ifr^*n 
G!Gf Cf'G^I I 4f^'*R1 '« ^’^rrhJCSfS 
51 tjsffil 5I\8^ ^C«J i2ft^ ^ I 
•ffflww ^=r^ <ftc5 4 

»rfC5rt ’t^tu ^5R i n^c«ni 

>6 »l?WTf»l'®'hl ‘®f51 '« 

5f^=f m « «’Tr8‘i, *it<^'« «tt*r^t^ ^ 
^5(1 I 


“C5f^C5?«i (2fHT^ ^ G, «rfc5ftf5^ »}T«(t?j‘i ^fs^ri 

f^siwii <£,rs Pif^®l 5iT5rt4t fr ^f%c^5 ntniJr" i 

II (^®t5r il^ II ^fw*i?3f 


# ■* « « 

“5|t?^ 5rt^c^ CT f‘i’vi ^ c*i CT ®t*i=r ^ni i 5|1^ 

^ 55«>5|^ ^ «it5i'nj s ^RTfgj 5{t^«tTlc^ r 

II ‘-efW’ II 


« • « « 

“R-sflTt?! cm^l f^®tC5ni '5t'QlM?I1 r^att^T? "sitfisit? 

^sltiR I Git «i't(5i ^fijR <?f^t?i ^C«f 

?P''3C5T 'SICTI^'SR I «?!» I 

•••^?5 ^tfi nr^^?i Ji^ 31ST Tifnf^ r 

II fn'^ ?i65 II ?i41ariit«r 

* » * * 

*tfai?Pl^ «}^tt^5}^f^^ <2t^Wl5Ii:>0 2f«1^«fSl ^t 

’it<rhii‘i nik^ii f^?p& 4i5t?i ^tKJ *rf!(C5^^ 

.C6^1, ^5ii ^ri r 






«sr 

^ ^ sri, 

'il^ %.^<^ 'St^^l^l »i^t^ 

C’lfilC? I vfi^er^f 

I I 4^- 

c>ft'n^a5i, «(*t< «fc^?i ^^^-i %«f 

^SiTC^?l ^-Rl ^5Pt-I I 

^C&Ml C»I^ 

•af^^f*j<p ^^^\ mm 

^IW'SC?! wftij f^®Rl 

^cufticci^ I 

fflpn c^fntRt’t 

(?^ ^ ’ff^i^Of?! JICW (^f|« 
‘f^fet’tj f^lif^«Jf5j) Vila’s -Jl^lC^i 
fl5f^« k vi)^f^5T,^W^ 

^RR ^C'^, *l*5itC5l?l §l^t? 

ftCTR RPi f^sj, 

‘f<i-t'«lf^5^i’I c»i| 

iftJlfBii JIW : *ic«j®^t««( I ®RTii 

csfit'^ 

>CT i =^^RR51J, »ii^ ;}«J ^■S^^ 

c^R f^sr*i'^^Rt ^1 TOC5 csm 
^ CJRR CTinJI ®t^tfl «l5lf5(^R «2tt^C*I 
^rh^l 

C«RR ’HR ^cerr^ r-T^CiR 


'Sp^ftf^ Jic^g'siR 

cipaa^t^ c»J»*^ 

«rTfTOif^-5T (?lft=r—?|R, ^ ^51C< 

«ltRl «tR^ *fR Cif^.^siR I C«fPtf^5!R 
ftaT«5^t?i, cifc«t.^5rfi| I w «rR 
W53SW TOlTt’Jf I (?i\®Rj'6 

^C5% ^RR, "aiR^ «rRR I 

«rtFi^ (3f^R R «rfwl ^r 

«rtcw, ^1 ^=rff^5i if« I «*tR3 
’iRi ^^-ri 

RT««lt« R-f c^t I ^TfRl 

•rKRiPf «rR^ I 0]^ R 

‘il^ <2fT®^^ ♦(llt’ltR «rt*l* 
nf^ii R ^’(^^<1 cf\t *(1^115 

C^Rtf?^ aR Tl Rf^f^. rRR 

«1tR C*!^4Rei 
Rftaj ’i^l'^R, 

Rt^ »IR3!5=T1'^3 I 

•'ItR^^'fRt f^Rfit, 4R 

^rr?ii *i*<nt3i i^?i»ii >rc^35=rf«f 

c*i^ %si c»tl? 5rt?;R3i I 

« 5i5iR;^ m ^ 

^IR R^JR I «l1^^^1^Ri| 

*iR f^srR3^^f% ^?!ai^'< 

t(c^ ’PirR^? 'f^ 

^^usa m1^-% a|^f^~^tFR 

*lPS3!fi5lR I 

feilf^N-t -RRlil R^^tcif ^*n^R fSlPltCf ? 






: err9?rfl 1,1894 


4, J974 
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*rN>^t I <?P(tw 

vii^*N 5ic^i I *T?5tfr 

cemf^ I C*f%5l 
*itf^j «Ksr <£i'ff^ 5ft^i (srqsi 
*rfc-f, f^®lc=rfl JfNifB ^*Ri5[T^1 1 

«^'5lH6 ^^tSR Bf’t^l-IKS 'Q <2(1^- 

KSfl I «rtsfC^ 

€|5t5 'Q ^C5}<i, c*lflc=ni 

*f^t?riT iiT"*fi nf?c^c»i f^®Tsi 

ms<5rrii ^ri i 

^til^ 51WI '« =?T«t^ f5!I®t^t 

C’lCBf^C^^ ^•<{s I 

■<(lT5liT, >ft?1 4'?ll »T»lSf’? 

5fc«l 

w *sflff®^r« ^c?sf, '5it6i^ jjr8j®5n^ I 

»IC«J5-1-R:'<^ ■.5^% 

’l»(« «(Cfl HTsfl RfM I 

'St^j c*i ^®ijTa5( jr«'^ I 

mu'] »r8r<i(i fiiM «£i*iTi^i« 

»K«j!8irfC'«r?i mT{ m^*n 

tSaha Bose Equation of State ) I 

viH ^itcn ^’it«=?'nfr 

I «i^ 

*1^ f^#i?ii I ■ 

nc^ ^?il u)^ CT, 

CR«f1 «(sr% *lCf 

^w, c^mU *!T^i '9 ai^^rRflcn^ 


’RPrfi’T^, *ir5ja!^'»f 

^wf5 iSrt *!*''ttfflf1 ^^;C5R (Principle of 
Relativity; =?5I^'8l C^iX^ J920> I 

oqf5 4 ^8t^ vq^fB 2ftJrtfn^ ^ i 

1924 »l1car TO^^rf’if 55^11 ^ 

‘?ii^ « c^t¥t*^ €pRi’ »i^Pi 

*iajfB iSini «f5r ai (2j^’« 

‘f^si«ff?^jt5! T^iT’itfBfc^r’ I 

«?F5 CfSHtfl ^«51 |5l 

I TOWt'i va?isfS *iaiJi^ 

<21^ ’Tfistwir ^?*s 

^u ’^^1* «f^iT 

Blw? isj^H iapp^B, 

’q) I cnt 

TOT?l 4 ^ I 

'iffc^n I '4^rtc=T ^tif4 

infcjnj c^T«T^T?i4tPf ^*i.Tf® ^1 '®nt^ 

'*(331 C>f^R {'■■■ 

<1*14 f^f% 'srnK ’tJK’ra 
^’i Reg, 

jftc^ig xwt m<] <15^1 

jjif^jcii^ f4®T5T «rWPf^g I 

*il‘4*N <1C?1 3i^fB <2f4ST‘t 5Pgr«1sT 

'5iT?i« 'si5(^^c'a gsir® ^4 ?ft? 9 

i2fg|%*s?rfc?i^ «rrc^t6^i i ^’tc^ 

C^s cnfjfil « ^’tT«4stff 

'Brtc«iT®ii. '{^^f «l CTf^c^rg 'ni“i *jtsT^c5» 
f«R «rjTf« 9 I 

Jic'sjaisrf’f ^ ««8t4 

»rNCTtf«r5 ^ 9 *tf^’i%5ni *i*N<fm^ 
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WfSf « 


[ 32^-H Tn^UI 


^«ri ^1 c’ft&pni «tCTt«iTi 

c?«fi m 
c»pcai« mf«fi i 

4t’m «ft^f^«' »I*s«fJt5^ tBas« 

Statistics) « ^K’TSl ‘^^- 

*J*«atl|5{’ (3ose-Einstein Statis¬ 
tics) ^rtw «s{f>ff^ srr« ^f®^tc*f, 

tr«5Tc*i ^ic^l 

lifS ^ij%5 ’rtt?C^?[ 

Tf5( I 1974 TO, »i-«rrf?c^’ii 

*Kf 

ctfc-t-RpfCf I 

*rN«iit?[r<Rii *ni '6 t^5t^ ^- 

I i«ifg <£{tijt^, 

'HZTf I *fff<N'arr^ »l«f C5lk^*f1^ 

I ^^11 ^TN’trhi^’ m m 
(Boson) ^^PI•^ Tf^l 

»rN«rrBl^r C>fC=( m (Fermion) 

^1 1 Of«n C^ C^, CT*n 

(Spin-value) *^®rj «T«r?Il «t?il 

(Tq'R^ vi)^* ?(tC»R \^, ®5m-f Tl 
^tai I ^R<1 c5 ^i^ir c’lk^*!) 

^^flR ‘C^R^T’ =??•( 'SrfFI^ 

=lt^ I 

«rttili!T|(R?l ‘U)5ft^ (Unified 

Field Theory) ‘»lf6f5 9(c^^«rf«iai 

64f5 

I ^T^iisiQcsr c^^xn 

^i?rr?ic-ri d“— 5r^^tltlc*nl ’rR^*n, 
CT*Jt*r5^ (Crystallography) ''* "^t^t 5 ?In- 
(Thermo-luminescence) ^*ni 


’rc^’»*ri (structu¬ 

ral chemistry) ^*f?l ^tSWc^fU I 

^?tJl W ?CliCW^t?^ 
^ ’fW (Rose-Einstein Conden¬ 
sation) I «?i? nirf<f^'5rfii 

?nii ^ 

I <tnt T«^*mi, ®tijc® "sf® 

'Q ’nic»i^ wrs( •it'G^i (?Kf ® 

®t?i ^^*rriR ^ 5C5!cwi =1’^®: 'Stu 

f%«R ^’If^’aJl 'Q ifHc®?I ^ttC5«, 

f?i®rtc5R Ji?r »ttTOt ^ ’Ttt^ «(?*if%«»*rl 
® 'SRtUR-W*! I f%c^n 

^TRliJ «t^r®C®® 

Snf® ??TOif TO?F I '«rfFrt 

I ^tn 

TjT 'sitcTO ’fc^^*ri sc^c^^r,-- 

tr-it ‘TRii w I 

'Q »pr sTtir ^'. 

’TffN nw^TITO 

3£Rl 'SlTfiJ C^ffn >IC«r ^td <2}®)^ ’®(t*fR- 
«nfR, ^t^i ^1ff® fipsioiRir I 

®^(?l ^iff® iilC*JC§ 5)T?J*=?T? I 

?ivR c>it>n^f54 uiRc^ ^rRi 

f<f9f^i'gRoiii uiiRc^ f^i- 

®T5®1?r cqc*!:^ 

^ntf«® *i^c'CT ®Rjc®fl ^»ot<i®’ 

®^ 3$®?ftf® »k®j5tR<i^ fe«|5f 

'TO® f^fBaj *ic®jaRR I f®^ 

»K®]5Tt««t, c«W5ft *ir5j5^'41 c*ivriii^?i ^fhaf 

^tf.'sc® f®f=r «rf'¥Ji5f, '=rfTO f®f% 
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1^7^ ] all »rr5iafift«r 


^ f^fsr «rtf^l, ifNi 

^ =¥Tr?iiw ^ f=T’a;fi i '«rrt ^ 

I ^-?C-rfR5^ C??9t^ «lt55l csic^ I»t?Frt 
*TtirJrr^t’9 w^*f, ‘f^f^arT’a ji^si, 

«rt^ ‘^tfgroi’3 ra 

‘%Thi ^5iJt»i fe-rfR^f 

5i^f^:in51 *1^ 

^^i-’rtf^j-*)'^-Hi^-^5il- 
5its(^-aifl^?l »pj -rt^tc^t f^5! ^ ^RtK 
*T^?l«l, «W15 ^??liT, 'srf^-al^ I 

'srrc^^ •fi^'w, c?-r3^ 

jjcsfai^N I »rrsiT^l'«?^ wi^ «F«n fs^i 

I ‘'sra,^^^ »!tw f^sT 

srsj’f wNrc^’T I f^sRU^ c’Ttn^ 

c>it "lt*iw^f 

I ’tc?! rf^t?r ^C5f, ait*!- 

?Ptd« -i)^^ f|5i I »i’iiw- 

C>l^t?l =lt^l c’fcai cmN '<3 I 

c»it c¥-i3[''5\ *ic^^rf’«r, ^31 c-i’f 

'srM'-ft'Sftii 

^l^^C¥’3l *r5t3[ I ^C5T%s^^ 

f^Bfii ^ 3Kn <5f5i i 

^nf^^rs '5f< *i*5rH »i*i 5|\i—f^®rfc^3i 

^=?=i »iNHt I «rf3i ^ %*iw 

^ ^ ^ c¥t«ra 

fiSTf?*!, 'Q f^sstc^R I 

5it=PT^5rt¥t >ic^a{srt«r f^’?(t^ 

’TBT ‘9^15 ajrapll ^spp. iJt^B- 

^«ijt*r^ <sim 4^’n CT’f si^j, c*i¥ 

I 

3rfl5iTt<»f, iltCTSW ^^»I1- 

'stTt? ^t^r 5^t3? rhilf^c^ 


^•srhatThr f^=r l f^T? ’SflFfC?! 

l^«rfsT c*i^ 'Brf^3?[5f 

C»tC5R fsr I JTtWt^ C?C«t 

!rfc>i ^*v5n I ^ 

'BRj’rtif ^c^i, «rfc*if^- 

W| ‘«lf?lCT’ *t1ai^ I -STt^T^ osf%:^ 

5J»lt5PT3I »10f '6 BffSsi f%BlC¥ra 

f¥TO^ I >rW^c=T 

<y^*l ’fc^i f-sicic^ f%W3i ^«ri: 
^t?i ^ sn, 'St?!! 

■ c<?^rfif *ir5TaRtfl( 

«ff^i[i 

‘«stJT '« Rsrh^’ *t%?|rl I 

C-Rf¥^ *1.'3Ii2fai 

l^f^ 05 ®if5?[ ®3 I 03 ^ pl«31 Tin 

¥fe R®TsI nf^^’31 I 

j^Trt:«ilwi, 

gC^flC®R t5?®t^T £FfC5?| 

’fc® c^sMfl 

I '5i'<i5 ^«?'Q ■« ^,3i^i 

jri^n 9 ^Ji5fc*ni «rr5!^j '© ¥tf^c*r]<i<^t«p*n 
^ (2{t5-’I^'^ I ^«f'9 
f^«stc5f3i c<?t^i «rfc?it®^ ^ I 

5m^t«W9 m» ctVsj ’fc^^«n 

«swR^ ^ fn I nfii^ti^r 'Eic^fn— 

8^^, 3)t|-lT*I^C¥3l I 

Trtc^ «rff3i'5 c^ cnc^ 'g^rj i 

WB ^ ^‘9 I <3rff=r ^ 

^ f^5?tC5nr ^ ijCT (3N1 arc^ 
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^Sltliffl 'at? i2ff^ aW f^lR I 

»ic^iatsrt'«r, JicsjsRt^f, 

Wt^>T ^«Tf? 'SRTtef? >TCW, '«PK'®J? 

*pr» ^9C'5? 5Kflr I ^rt^^t^PT? n? 

jpjc?i ^\ ?C5!f|c5isr, ^ tr? 

?5il R9r 

“Throughout his life he was a 
fearless exponent of what he believed 
to e true. His indomitable will never 
bowed and hisl oveof Man often induced 
him to speak out unpalatable truths 
which were sometimes misunderstood* 

'?T'<^=rc^i t?B8t^ ?ptw c'«rc?s 

?1 'sit’^tC?? ett’fj t|5T c’fc^ '5{tsfgl 

I ’ic'®! f?s5tjfhi 

'®rfc ?1 

*tt?^t^ I CT «2rf*tj 

WC«I? 'ST? 

C^tWC^I iiisfsj '5f*(lt^^’? 

oq^fg to? ^9J<3 C1t?5’ 

*rf?^'5 ^ C'’(X3jr 

<?l1%lt'S I c«ic?5 

?'g? c«rf?5t®c?? *f? ‘*Tc'S]®5rf'^ 

>lt8tC^JT’ JfT??' 

3^1 ^C?Cf, 'SI 

'5l*t<tv’r ^‘s ?kjjj??rf^|, c?s#5 ^ 

^^t'si f«C5r?t ’fk’^isi'si '« «i?- 

C5C5 '?rh5C?’^ 'SRt’f'S ^stCcf'Q, 
'Jt? ^®C?1 '5(tc??r wf?K? I <7f 

*rf?R[—‘5it5? I to to=r 

*ir5i tot® I to f^csfT— 


[ 329^ 11^ ip^itjt 

’I'wfi. ^?tsf, ^tcf? to 

csjtft® (?f?i tor? iffw, 

ftai ^?*x ?^cir? ^tfV? to toc^^T 

to, 5:?c^»rtoJ ^?c'5 to ?itw '8^- 
I cf^ OTai?tc'*i? ^t^nf??? 

jrfjrf?*! srtcjf? iTi, tot? to ^ 
<at5t?i^«f 5f?cai? m i 

’i^ttor?? (gtf^’t'ir? af?il »ic^w 

5rtc'*r?i ?fi^to jjTO O'?! c?t» 

csrstwt «t5i^ *WC?iQ ^1^? 

3^1 f|ci ^T?i, 3^-^ ffegj ^?t»ifc?5? «tf^'e I 
5lto? WC? C? ^? ?'5?tJf <?it ^to 

to to '^n®!? totoc^"? «ff« • 
toto'w ^sto*? *ito 

^siwc^?, to?(tof? to<(t?t? «rf^ mi tojf=f 
^ m 'toi toc^ I *its(f^^?!tc5!? '5ra?st? 
«f??skf:'5, cto'itc^ *?tft#r? ^fto 

?stk 'S’Tsr '5j^:toc? to 

?5oito^ *icsiaRt'»i^ I 
5icto5ii1i'<? «r? 'sttoi 0‘tijs 

^f? ^■?t5?t'*f ?f Jrc^js^rfw?’ 

?SC?jf^-C5R ‘to^l’ 

toi Rfe 5 P«ft??i '^1^15 wc?? c? 

'st^^ 'togt? 45fto I tojas- 
srtw? ^7\ 'src^^t? toi 

Rfts 'src?? >1*1?? I 

'sit^ tm, ^jftsf^? to, ats^t 

'Sft? ?fC^ fffC*T 'Sft'kk C'^C?f ^ 

^5tc5t?i *ft?':?? kflsf, ?^? totitcn 

to ^t*n *rf^ ( hollow man’), '??*f 
cnt&ltoc?? ijto—>il^ 
to5it?R8rs? ,ifc?5 ^f^c? torfc?? 
R"™ ^ ?i,to nU^ *n! 



'®rt 51 ^ *fai 

C1974 *rt^5i?r 14^ srf^ *i'’»tt»r^, «rfFN >ipijwt^ 

’rarJi cspfi i %i ti ; 

C«IIC^ CTt^l 5rf? ^t^f5 ®tC^ CJf«in 1974 ai?| 22w I Vhl 

*f?f 45 n c?P 3 F?tft -ttii ?r^t«fTt«i I -fluffs ^»h *rfai^l^ t% «nic*nr c»wi 
<rw ^f5« CT »r^c=^ «rf5tt^?i »ii^ fBlJfS c«n:^ i 

»icqu!( ^ *fs«fJt ( 4f^, 1974 )-9 «f4rrf-f^ f6^fl» 'fl'tcsf ^1 ^311 ] 


=?t^^f^c3pr, 

*ltf^ 'a *u« 
’trfis I «rt^ ^^i?i *i?( 

4tt3rtC«rC1^ JI*=gtf® ^ 'SftCSftlHl 

W-n ’f’l^T ^f^'irreTn?! >gjf^gi 

^C5rt 'srN^il to 

‘^tc^rf^^n’ 4C®[ vflspfS JTatlf I 

’Tcid *ic4 to'» srsjt’f^ 

^f^ji a 

^«(3I irr?Fl 4fC3[W?I 

C^tCJJJTW %9I^ •I^?J W4r c^i» 

»i«ji c*i^ ^5rf®5t^ sflifi ^CffjtB^ri 

I C^^ ^4fK nf^?l’ STfC^l '<t*N3ft? 

'iHflS ^\fh^ <iaf Tt?! 5^1 ^ I cif-i aN 
J?C5ll 5C3I C*T 

5^31% 

*rrtfii^c^i ^ ’TOT 

’lOTtWW ^OTi I tw*f 


cw 5CTC5 c*i^ 

^ iiK?c“f?i to4*l?r ^’fj ^ snr^OT 
«rto Htii'ni %«ni c^ »iOT 
^to, '«rt^ ^’fi, ^ 31?- 

3ftr ff?-Tfff«TJ '4 ’T‘n ?^OT C?C-RI 

?w (?pi^ srj3f <2f'®^ “im «t9 
’^ 51 ? <ito to cm totOT? ?taii 
55ic^ a ?!:4t«t4 ^!f5fC4 ?OT 

^t?t? I <2rf5JWOT sitMt ?c!rr«t?, 

a ?OT 1 *! 4 Tfc“ra ^ 3 } I 

^x5itc?*f <2(f^to »r^ siOTt^fi I 

54'2ftC??l «CT*f, 5^1-C?3R1 C^to® 

>nf®5i « 'St? ‘fl*i?to 

'5lt^% ’FC? aC^tOT ?t*OTtC?-R:^ I 

(2jnf®4 !5C’i ’tc® toll,'^tnn 

c?c*ni istnt5f3fi? TN?t ?ciOT 

OT »IC4? ^Tt’W? *!t3l'^C® tfW-I 

c^i ?t*v3n ^1 ^t?OT-«3ift— 

^t®OT? c«c4' '•rtn^rt?! 

jp-st? ’FOTOT’t ^45 ’^Nt a 
?5it? ?c? c?c«oi? ^rr^n *natR[ i 

CT*!? '«l5fH ’r*^?f 'flC’fOT? OTt?C^ 
toe? «t?e3i ^*Rtc?? ^tni« ?c? m i 
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41 tHn«i 


1 


73 *|t5I *JC5I >rtHt?lC«l 

^\m\ csit^n 

^rtf? I ^rWwsi wsu =?t*s5!tc?c-n 
^fsTl ’ICKI ^t&tc651 

'srf’HtCJHi iic^l 'Bft'n-Nt^Pf?! c>fc«f f^tt»i 
^ ^ciK5 CT. 

I ^ ^ Of% *I*'?f« « ’f'^^f 


^it^R'hH ^k*\ ^ ^c« »it$^ I 

(?R^ ^i*N5[tPfc-r 5T9r<’|^ 5tfiif^ 

^t3l^ Tfxsn ^flf5ii, ’wi, 
-t’ajsmsfi, fitJRTift c^\^U ^ts^] ^rNc^ i 
c-i^ I 

vcdM rw 


«i^c«rj *it^i ’iifSc^ i 

cwt ®tPR J^RII ^ I f5^^fiic« c^®tf^3p 

cm I I 

^If® C^5?5I f^®t5 f^^’t I' 

« « • • 

‘^>rtsr «{i^ *i«fC4‘i*t^ ^•Ntc»f?i i ^«t5 

^4®tf3i^ fS]^ fl^Pl lipR^ic^ 6tf^^ ye? ^1, 'sjtiRi 

5f]^5t!l 5f?lC« ’itRl I f|5l %fSff Pisftil 

I «lt«f '«t?IC« ^nc^—'« '»lt^t®5fl ceft’tc? I 

^ »tf^*i<'®tfl ta fm ’I'Nt?! ’IM ^ 4}*<N ^41 

m 5it*iTC^ ^^»it»fhrc«r<i ^twi 'Sjst?! -q el»itc^ifl 4t3i ^??i 

ifc® c®t^^t?i <2i«(t*r 'Q r 

^aifii sif^irir aimfc»i ( 1948) 




«rtC5:, 

WJtf^ *f^tC<ffl '5if^^ I I 

Jf^c? €fcifC-[ ■•{1^1 

iftMt^ (flCfC^f C’ft^^l €l^(% 
C^f^ iltc^j, 

'ij’i' frr#«i f^^’f 

«ltcwi «lt^<l w ^1?;1 

jfiSfjf V|tc?pr, nc^l ^f^fS 31?l I 

f^5tr.5, Jf^cf 

w.n’f] '5(1^ 

^1 >lt^ ^1 I 

r<\m ^C5|?} ft? I 

W •6€f-rN5f^?|l ^;p, 

w, iftcf, irfsri 

fr?(i ^fc^i ¥ tfs ^?, i)^ Tjfij 

m ¥t\^ ^5f 

»I^tC’l^ 5l^5fJl ¥ Q f^l^5|®1 

Wtc^l ^tWJ ^ I 

^ ¥^a, ^feRTi?t^ 
^1 cnt'^^ftcji? ?t^<i m's vipF 
^1 «rtc^; ^ 5,64,48000 ^t6 

Cftf5 c^'Nt ¥^\m ^ I 


ft?’? 

^t^itCJr? c?w c^t'f5|ii ?li:^ ftil 

I »i5?rf5w ’ifna.so.ooooo 

C45tf5 ’f^H 51^ I 'il^PC*! ^£)f 

ft?il 'srrc^ I 

f^MS^n ?F%1 C»fRC5!?]?1 ^f^«(f^f^- 
’fift’f I ^^5ij c^t=r 

^ ^^; ^f5 ?st&1 C^stsr f<C^? 

■2tMt5rC=T 'SflfCJI JO I <21^5 

^ 

JKJm ^^'4? «t?H> a ’is^tffai i 

f?1 «iHc^ 1%, ii4Hfii 

6 j?i5n, oif *i4< I %f|^ 

am c>f%i ¥<i% 

'^z^^ ?3, '« ^5wi4cJr^ ^ 

ft?i I w<3 fi?n 

’ItC?! JTtf. f^l i^r-^r ?C«T '9 

c^hc^. I 

ft^c?5? git?, ^5 i 4^, *tfirW, vm 

(2{^f% «it?« ?#? 

Clt»1 9 ’JfIT f^c?, ^^t?l ft?^ 'SIC’WI ?tC5r?P 
jjHi ft?^, •iwN* 3nt?«5 

ji 4^51] fi(^? :il^i ■« ?^ ?c9i 1 




30W 

120«SI WH^ I ^ ’?ll 

l[f%C?l^ if|?|^ ani^ C*t*} ^ I 
0’t?l»tK5 *nc^ !TlpT 5?r!i 

«t^ ^1 «}wNh «rte^ I «rtf^ 
n\ ^ I iprW^ ^tcwfl ^«a 
BOT«rt^ I 

1901 Jitc8|?i ?n:=9’?‘ft*t3i ‘On 
Continuity of Effect of Light and 
Electric Radiation (Proceedings of 
Royal Society) c<(C^ ‘Since 

the action of radiation is one of surface, 
the larger the superficial area, greater 
is the result I ^rfrhr ^ 

On Similarities between Radiation and 
Mechanical Strain’ ^ g | Cti ' ^~ ”It is 

to be borne in mind that thc’effcct of 
electric 'radiation is only skin-deep*— 
•’TCH W CT, ^ CWRlai 

I "When the 

particles become continuous, the 
radiation can only affect the extremely 
thin layer of molecules on the surface* 
«f?Ri >rs»T?f 

315*15^, W c^wtai ^ vf^r85 

^•tnra "5^5 -^f*! «rt*r^ 

I 

i rtiniw.ara 5t5*n f|8f C5, ^ ^ 


=5^ *115 “3rti5caFt'ec!f»” 

(Microwave) (mechanical) 

c^5^>rta[ 
“Wl5 I 

^cg?l %?if|c5l!T—"Molecular 
Strain Theory* I ’IC’^51'5 

>P|«5T Solid State Physics '©Ruc^ ’tC'« I 

c?IC^, ^515 surface 

property ( 

^ CTC« *1tCT ! 

©RW55 5t^C3Ft'9C?«*f^tft5 ’?'N 4ft? 
60 5^5 'srfr?!^ «Rprt^ ^ i 

?1 Madelung « 
Born “«rt?f^ c^PC-^m ( ?1 

1918-1923 31W 'sitR?^ 

anr^t^I ^4i|t*T Solid State Physics »fl? 

f5»rt? 5? I *1*112*^? ^?Tt? 

!(^ RfIc? (?i >1? "51^ 5?. 

x-ray. ?1 f%^- 

^3PTt^“R—*1?^ '©Rwc^ I 
‘c^5?tc?l?’ (Coherer) iStf^ 

C*iftC«? ?1^cai!t'QC?^ emu 

^R?ii:®?^ 31^ f5*rfc? 


. « ^ RaiRr 93, ^iwi^ &fim «1v, ?«f»PPt?n-700 009 


iftRtlr, 1978 J 13 


«r» ^ ^ «rfif^ >n«rtw 

Off’,—PI TOi «t^c« f»roi % 

?pt«f ^Rt, Mtfa^ «rN1rs?f hV^ 

Tiw ^ *rtRi I *(tii*tl 

?5TC® aniiei ^ 

?5 ^ I vii?r ^ 

Strain Cell | Strain Cell vi)^ ^t^- 
<f«ltt*r5 C^t^Vl 15 I 


cf^U'Wai ^*1 itJt^i'stPTtf^iiitc^^i 

^1 m I 

‘iit c%5i‘PiPi?i •t^t'sH I ^ 

cf «Tl 5191 «f^»iKara 

molecular strain '5'g 'spj's ?ni I ^rf^- 
^31 T%f^ fiJUt*! 

^1lf^C515T C9, 4 '>?1*| f95T^rat^ (1) 9trtl- 

«f9 5 r, (2) BfPI^ *pr 

!ft®9 mQ sni, (3) CSrfK^ 



93if5c^ ^rfc^, |c9t5rt^d?9 c^rw ^<ptc5ii '• k ^ ^tRi9 9t^9 F&Jt?f-( c^5it*i) efii?i 

^t^^fSfSpR wi^»rhi^9i 9*Tc5?i«rfRi «f3s sra 1 

«rc»19 ^IWI ^t9-5f5 C®t9tC5rl 'srfcf 1 exo-electron fi|5t?r 9^1 ^ 

^sr vfl^fS 9t5C9 c«rc^ PTIB? 5RICf,Plt59%5i '8*lc?l^l ^t*rl995- 

C>r'«9l 9t91 ^t9 ^9 C^lt^l <2rfc«9 »icsr f99rf»l cvn:^ al^<I exo-electron 

’fTt^TBtPTff^ cTff 5 firi «rtt51 «r»f?hBa! 591 ^ 

pr«rtpnf,-rN»i ^ prtB? cfti? cf<fi c<fni, ^5i9fS?5iwt» 
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mm ^ wifu [ 32 ^ w *fWi 


•HR ’f*r^1 c^c® ^rhr i ’tl^’Thi 

'«ttc^, ^^5lc*f?r I c§ir- 
WiT C^ C=lt I ’ll C‘<1C«P 

^?»C5ia 

’(*a f*fw ’i^ f^5J^- 

C^ ? CJfC^^CTt^^T ■<!?{ ^CSJC^iT, 

—f5c5(?i ^?il5 «fC5f csRtwi srfai ®t?r ’ffnr 

*1C<5 I «t5'5 Gf^t^ ^Ri^r 

(Tif^^'RsfS? C«CW *t!:® I >Jls<1?J«| 

=fC5|sl iJGd «}^ ‘'5lt?I<J5T’ I 

^ vfi^T^ f^5J«.fiRtC^ll I i*i osRif s 

sp^til src^l 31C^ I 

1900 JltCSIR ^tC-SfC*! 

^’f^-165 ‘On 

the similarity of effect of electric 
stimulus on inorganic and living 
substances’ I 

*15111 OfRc^ *ttt CT, ^*^5 f^5JV#lR 
aRt5t^ *ff«5T 

411^ W »l?C5TJf5lSN«1 -^%| sitC^ I 

f^aTN 

»rl^ CJTQirf? ’f^Rsi ^tc*i I ^?tii' 

*rf®l »I*HI ^^*1 

'=I'M SI’FJ C^I, 

C*lS|(il SFtfw JTf^PlH *l5Ri*f I 4^18 
C*fltC^ f^ath? f^CSf (Rlli*t ?F^(^S1'®1 
f^m\ 'Site*!, C*l^llin ^51^111% ^3, 

*rr^ t^artsi %9i ^H'Q a^f% 

>1? ^ I” 

«WTh5 ®t: 

««t»rtij (Waller) «rf»9TfC«^ «|5»R 


«, *rM 

#1^11 M<H^\^, 'Q *ltfmi 

I ’tJt5I®t% C*lt t^t^tesR 
*1^1^ ^'*(1 ^tsrul ®rtf^,— 

^iicsi ^91^ Ri ci% *ft?i m I 

f^5r<,*if%s s^cif c^ ^ 

*ft<5i c?y - ‘flfBa ^9 

^ll^l I '&lit«TfCl|'a TO '9 

-<1 TO 

*TT®1 <11^1 ^1 5(1 ^1^1 I 

^fQ^t«Pjf8 *lf^ ^If, 
'®c^ f%cK ^?n^i ^1 c%*r c*ir«?ni 

c»fti ^ c*r, CT*R «rr^i?ii 

TOQ '®lM« ^1 

*rM5 I 

^ *1^ *rf^f^f^ «it<i c^*lt^*it?l- 

^t-rt’tlH '<<« ^5ic5}^ ( 

^ ^^3t5I ^si^fS^TO 1901 Jitc^u C5l5ltc»f) 
—“vii^ *I’T »lt?t^lf^ 'flu’ll ^^ICW ^U^i ^ '9 

#r(RR 5JW 4^f8 *lt«(til«i H'^ 'sitCWi 5(1 
TO =5'j5'8lW ^ 5f^«?r Jlt^l^pf 

«rf5rtCBf ?fi ct, to ct 

*rt^?i mz^, *iwj ^ *55 

9C'®| ^TOV f%l|5l *1^5 

c«\« ii*rf^^«c'?ni f^li*I ; f^®t=T 

'il«p, 'Slf^Rga^W cqfncu c^tes, 

5JC5T *1tCll C<l, m ^'sp'R*^ 5jl 

«'<ii c<ic5F ^]t*i^ »rf*ffii%^ii*i 

=^Wfe51ST I ^?t< 

^^iPTU f^f“i^ f^tu %zm' ^«fii 

^FC^fesi*! I c%Ji-c*[5j ^tn TO «iar^ i 
^c«i c%5r-c*K5rinisis 
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Wtipitfr, 1978 3 

^w’tfWBat =«9rTkf%i 

»it^ ^ ^c?if|c5|ifi ^rf^ 

^ W9 fBcsR ^t?r ^ wat%^ 

»lt^ I 902 JitCSf ?I?ITt5I (?Tt»r(^^ 

<2j^tPP5 fiHC^ Cif«f'fC«R- 

(1) *it5it3r c»itf®?i’i ^ <?!C5|^i 

f^C^I csitks?! ?PC5I *l«lt® 

*lt®t^ C^'9 =^tCB§ I 

(2) *t&t.“i5a[ 10% W 

•tf^*! I (3) n&tC-Rl ’Itsf 

3% af?r«i »it®i <iiw^tc?i '<8^ « 

»it5i1ar ^rtaita ’i&t*! >rr?t ^ <tf|c5 

Cf? I (4i wts 5Jtatc^« 

5it®i ^>(^1 ^c=f^Tc^ 5fi ^ 

m I w:h^ *1315 ‘^\k’ 

%5i »jM f^f«c5 ^t^ri I 

'Slff?, 'It?! ^ C^if'C*!^ *I2f5 
*lt<?F5TC^ '5!§’^?I'l I 

c’^fc^ *rf®1 

^t«?l1 *lt?I, «!^*ltif^ f^5I ^*1, '5!t?lf^*f' 

«|C5W ®t?! ^1 ^45Jf®^ I 

^ #rR®*C^tW?! *1# c*! f5??J ■‘11 ^^1, ®lDf?I 
9^C4 vftc^p ’IW! ‘C*lf^<1filf^W'<^5=}^’ 

C^tsiC^ (Semi-permeable membrane) 

«sit^-r?iiw ^1 ®5ic5r c®t5itc*?i ®t?i 

C®®C?J «!t?l ’i%?i ^^^tc*f?i ^t?i*T-*r?^ 

®?i5! I ’^rfc’P CTt6^ ^1 ^c'«Bfsrf? 
41 ?lt*rh(l%^ e(c?l1c’t 4 C*lf3I*tt5f^C54^5r^ 

C«f Wl ^3r 55}tiS5i I ^ ^ c*it ^(\ 

I C^3T C*iCS!?! ®tc?l ? ®t?f 
iftaf^ C5t4tC311 ^^t?! ‘C*lf^4fSt^*N’ 
'5rt?85«i ? ®i f^ CTt&c^ cscw ? 

?it>rt?!pn:4f «rtw*r?i 

V C«!t4 ^Ci! f?F| 45!1 4tCi«4l ; 


^ 5tCS5, C^5r*C»W ^ 

^^4*1 4F4CW I 

ef’lfhB® ‘#l4Pl?l’ ^'Q 
^C?lf|C5R| ®t?l W ^^tCTf-JO 4^15 

C5t«f’ I ’^pISc®?! 'em 

^tsi’rt^n?! (?m '<it®i ^ifn^ 

'Q’?*C5?I w f45I«.5ln ®?14t?l «fa! 

4jt&ti^ e ^S^C® tJtS!®tC3Jtf^&1?1 I 

’tTt1%*lt?I em |’C5 <1^1 *1*sC 4N 41 Cat 
Whisker ^6^ *l5C4JR%5f ®W 

(3lt^aFt'9C?I® ) 41 «rfC5lt^ ®?l«f, C4 C4t4 
-il45fB ^ f4*5p5 dkt®! f^s^tSc® «ll®tf®^?r 
f4^I<.’tf44t^1 C4C® 4t4 I 4 ’ItWt’f 

f^*^® C451 ^f4 ^ I ^1441 

^lf4, C*lC5[%t3f 41 Cu '« Cup *r'C4tWl '4?W4 
^TC55t4s-*i'C4iR*!l5!®1 'srfC^ I ’fjt^ 4l ^*rt4 
^C4s 4Jt‘4t?lfB <2144 «2l®J4F 

4SC44 I 4(^C4 f®rT *lt<^ 4%aft'8C?l® 
m ^5^ 4sc?if|:5i3T, c*i^ 

f5*rtC4^ I f^l ‘^t4C4?l’ 4C®5I R*ltC4'9 

®C?1C14—«it%4 C^-fC^?! JICW f®f4 ‘alBC4s 

^5!4l ?FC?!CW4 I ?r J1tr4Jf4%5r *rxC4t4f4'?fB 

c?!f84l, C4 ®t?!'5f5 ’tltr5I4l ® ’?*5fBc® 

^ m 4lt?l«tC4t^&tC?l ®tc«ffl 

4WC5*f ; 4Jt5I»tC4tf4&t4 45! 

4f^^, 4T4 “!f®5 c^ftttcs^ 4J1&tf4 I 4C®9f®^ 
^‘14C44 m ^4f-lgj?I 4WJ »4®f54t® 

«(5.®?!*l ®4C5 } ®1 4C5n, ^eRt?! *FC«f ^4^jf®® 
*!t?1 Cfr94l I «4T5ltC?l4 ®4t4®, 

^4C4?I »H4Jt*t^ e *I4t6C4 f4^i4t»lJ 
^4pI^J I #if4® '2ri%I ^ 4C4J ftW 
^^iTt4 *K51 ^45jf®® *rf^1 »<WfS 
»l4f4® Clkt4 'Sit?! C*T4t*f CW %^Pi® 
»rf?1 ^4tf|® m 4»t<^?!'i <2t®IW«^C® 
^V3«f4t?l *14*14 ®C4, ^PCfff (2l®If ®TB? m I 



WfiJ '«[ .32»1 iW 
^56^5 ^C¥« M artW^ ffl uq^ ^ ^ ^dWCTtm jpWt? 


«q$^c] *rfC?ri ’ilSI'^ 

Computer, Self propelled 
missile I ^ 

^ C6^1 \5T«; communi¬ 

cation '8 control »inr 'sTC^fsot^ bsfflU 
CS^t^I I f^ffel filCTittn?! 

?C»f ^ ^nci? I ^f^'Q «Hffl-t5ai control 
^1 fSp^tw f^*i ^ 

f^. %5 f^f®8 fel'hf 

^5f5ra *i^4t«R «frar 

nw ^ ac<(f|c5i5i 

^fl>f-*{t?r?r5c^ ¥tc«p, ^*1 
automation Tl ^ C»fC<r- 

f|C9R I ^ “?13” (^itHlM*!), 

«rtc9ii, Tin, ^ VI ii^fv “ntvf 

(?r« vt?i 'srtcsil 8 ^'■3tn?j 

tvitfif I 5ff?i*fi 
CT, ^flcjf?l «{fv[5 'iei^ fif9til *CT f^C-l? 

JIt?l ?ltC‘7 I 

^ MCf C=r5^t^ 

^flwir «rt^c<n^v?!t?i ckh «ic*wtfv 

*nj9i I cvtc^ W5?ifr *j?j& I 

‘iwcvtfl «it^ c4rtciM«rtv5i hsrfvv ’tM 
OTI fvPr ^C5R— 

V^rt? vflVt W*ni fapsl <Tt€?1 ^ I ^'9 
V5C5R, ^f«ifV9Itfl '« «irf^V»ltfl ^WTf?! 
»rt^ 'flvt ^ ’jtKj I c’^rev ^f|ir 'HV' 
c<icv tfft%, mi 
»rt^ cvt=r -sjcvf I >ii^ 

V® C«!C5? ^ffif « ^fw c«iw «rf%v 

WM9. I «ni w vfvt 

CTt^l^fiSvtC^ 4rt^--lf Rl?l >PW^ *lt5l 

nt«ii '9 VI vflrt mi fipr i 


*rt>R^ *IC9%®R I uwfS ^ ascent of sap 

^ itfi» c«rcv ct vw fe%jfprc5fl 
vt5 <lf^e| <2t^t Vt? «raifl» 
photosynthesis ^ ^ItCSTtV^T'CSW I CV^ CV^ 
«ic5R, 2i«P?f5 ^Tl*rhi I n[vi cm 

m '^givi v?iThj m 

vsf 'e^wi '€ci I c^ ^9i!r, 
Ptvcf^ Tsi^'Sium ifTtt.cv^ ’^csj^i vt^esnr 
evtw^ nfvicv vm 8*ic?i 'oc^ i ^ 
vilvfS ^ : ^t^CV 'ItVt^l CTCTTf^CVtWfl 
V5! ^ fnc? ^ ^ «rf^ 

sfi Rcwi %v Rvv *rtv 

^C5r v%5iPRi wfwCT vsr ^smi «df i 
^twlcvfjmN :ivTf? «rtJrr^ vt^ 
CT^ I ^>iwi nfrvi '« ^fv* fror CT w 

2«2nstii vc^flcsrsT vi ^^cini ?i*r 

n%fv ^Vi^ VI v£i3q^ Q 

I »i-5j5f cvlwR^j 

?K5r viilJi jf'S^ ^c?c^ i 4 ^3tntw fvR 

I ^ ‘lit *1^ •tfl’Fl ^^t?i vc^r 

^51155 ^ VC31C165I I fiHifts 

^,—V51C“l1?r*| faRTf^l *1^V v^ 
»n-wtv^vvtw Rc^ ^ Ri 4cmai 

'Sill ’KKJ <3K^«SltV 

(Crescograph) ^5 I >4^ ^ f^ 

^flc?? »ivj V3I1 I ^ 

«ifv RRcfe m. wfei VIV iitni >ilii I 
ntc^ '«*ni Rfvfl ^1 «i9ts 

tfivt^ vn ^ f?n fvf^r f=i3in«i vCTif|c9R 1 
Wiy ’•Rw-t c«icv wat%^ Rrw* 

-iltRi I »iif5 RR4 I 

ntwtwafc^fl 5t3j ^rht? w tvft 

. ^^9lT3f, (Photosynthetic 



1979 ] 


17 




bubbler) sfttsi uq^f5 %JT« SJS 
^nif|c5j=f I *rfi;«rf^*NCsf^ ^ 

»l1^J 

«r^? Tfc**!?! ^91 
^1 t^?ii ^ft-g 

'SffaRl I *t#?n '5rN(»rf«> ^fp-cin^ 
’jjl 8 ^frs ^ I 
«rarfs CT *!5r 

c<fs?i 

*fS^ 519 I ^C9 '®t9 recorder C2i%9 
4tt9 »i9 93®f^c^ 

919^ I vilf99C9 9^91 ^CEf I 

9^VltH 9J95tC99 EPC^I 

«TC=r^ *I*NC9Tf5T^5f ^ recorder 9ltf? 

9P91 ^9 I electrical 8 

electronic 9l thermal noise oEfStcsTl *r®9 
^9, pick up d^f®8 ^9 I C*!C^C3I 

9g«lt9 f5lC^ «(t9 *19* ^t5^iC5!9 
fij^ (lever) «£t^f^ C9f=I f^<s9i:9t’tl I 
«Pt?;*lKJS9 93®^ ^9^18 f9C*!9 9959 
‘«(tfff99f’, <49*x 9^^tf955l f^f9C9 9t9 f9 I 


'«(t9 ^9 C9 ^(^9‘rt,—«fC®^ ^9C99 
^9, (?f Ht9*rt9 ^9®tf^ f®!%8 'i!9't« 
I 9^9151 ’rteitc9^f9lt 9i:5r, 

^^rfjffsr C9 «f'5’rfrf< «i C9i:9st <2n%^95T 8 

^ C5^t9 I 9C9 ?59, 

WS=r ef^p 9C*fl^99 8 C5^ fitSTS 

'5ti:9 9C9i:5 I «^99r a cp^i 

f^ti:9 n 9'^& ^C9 V #t9C99 '5(f89lfe 
99C9i 9l9t=I f9«5tjfi9l 951C^9,—9W9f^^ 
55ft9l%59 9t9l 9lt^t9&1 9^C^ I 9t9t9f^ 
'5rt»!f^9 >9^15 9951 ^“3^ 9t^C99 ^9^ 

9^C99 *(9911^ ^ «ff55r 5C9 I 

(?^9 ^9f9 'Si «JtC®f9 I 

99WC9 91%, ^’tft“tK59 *l%9'9'9 91 
f9fl’ft9 C95t9f99f C95t5r fl?! 9l ' 

9(P9 ^91^1955 “C9flC^tC99” f.5!t^gC99 

8*fC9 f9^J^.9f^ •959l’t'5 *t?t9 =!pi:5f asi9>»,: 
C5rf5t5C99 9tSf1 C?9t9 'Sf9'5:9 19^11% 91 

"'5(9*11?’’, '5(t9t9 f9«rfC9 C*I^ ’Sf9'St9 
«J'®jt9^9—M'’*f1 9f^9f I 059 9^95 

^9 f% ’’ 


>a^ 

C9t9tC99 C9. C% ^*lf%^C5I «t9C^9 ^C5I^tf%9*>r 9S9C«1tC9“!C5f r.^f9 «(9i:‘t9 

i4^C9 93 95t9f 959CW I -‘! 9C39 9t9l C9t%( <M^ C^tf^'S 9C«I9 9^1 OfP CS? 5f C9 05^f5 ^9'5l 
95f5(^tfl 9C5I9 9t9l >rf9t99 vi)91C9 ^f99 C5C9 ^t9?t9 ^e?t9 ^f9C'B *tf9*r95 ?9 I vs^ 
^f9 »lt9f%& ?PjtC99l9 ( closed-circuit j >-491 CBf%f%":C99 ^?t9 •St'^Epf^'S 99 | 

JTf9t9‘l '4’SIC9 f%C«31^ C15C9 ^C'» •i'®9S9l 80 995 9*9 '1<5C9 I >11^ 92^ '5l9C'59 

^9C*ltini*R ^'Sf^ ^C9C^5T f^9S *49 60 ^9 93t--t '5rt9?t^ 9^91 I 


3 



^cif ^!mcif?i c?-t 
’ll! "STt^I^I '5(C=li:^^ ncsrt I 
^1C5f J? s(«:ic<t^ 'ii^^l 

I '55it»5^ 

C?t& I 'sit^'Q Si’S?!! 

WJ{t 

c^c® 5:^!:^ I ; 5f;^c^i- 

>itf^& I lijai ^1 3it5c?a 

5(5t^t*f 5111 r^c-i^ 

viral '* 1 ^'® cas^cj ?{^jr.t*[ 5 

’'atSpr^p a®f*i'^'fai «fc*2i ^S’ltf®., 

f|?I ; 'Sf'Zrfg ^tCSf vi'CTf?! 5?Ta%t'^ 
^1 5fj, ^-j^cj fg5j ifc^^tra 

'®(t^H-cltai I f^f-^ •gf^r^R'sifjj jf!:^ 

vi;«fiic<F ijV'jt? ^P.l snCE^ vf/,*s 
iftj( 'Brc5fastf,5f <F^v c-sf^^ 1 ^.'®?f|(^f 4r.jcf 

*tt5&W? f>-5{c® ?r:?, ®t5C57 Jti^ic^ 

^;f;^?i-rvf1’l5: ^a»ra 


wn^ 

'Q 'CBR ®tc^ f%ca ^'Q?1 

I ^facvsifm® p[ ^t^t *itf^c&^ 
(printed circuit^ *ica ^t?! 

-^iC^t’f I ?tlf^-? '«11 

^t'^,?i c^tc^'a ^ 5 ^ 55 ; 

<jlta 'sigatvt *11®^1 *tt® 

5fca »ja "It® f^ca *i?ca1c’fa 
^ I ^^;^ <it® va® CT^N&feia 
“!’ ®tc’fa vii® '«t’f ’ll® ^ ^ I -stpsj® 
<T(c®a eitc^ cat5(® (resistor; Mta^ 
(capacitor) ^®3tf^ ^^^'^ 

CStatPTi aftsit^ ( dip soldering ) 

Ji^ns afNl^caa vii®5ic«f ^?ri ^ 1 

^f^fl Jitf®c^a ^cs^cTf^n aia^a 

lEicfe ^i^ttraa c’lt^ii fac’iriac'fa 

ajt^tca I '« 'sijtcsila^ia 

'' proximity fuse ) vj,^^ 

m ®ai ’fs-5 ti 

^I'Stcaa oitsita af^ica r*fc® j a® 

c’lc® ^aiT^ c’ftsitfS ^t^sii c«;w^ 

fac’^nfa® ^ I ^sfaa wi fi^i 

- ®®, ii^ttaa c’lt'^i'fa «iii®ti’ia Ttw 

vDC® Kate® 5ca } ^ vi;j6e^ KeK^ ivs 

^ Kfc® K^teaa c^it^l c^?’na Klafi ct 
arfK^itc® ♦ftca} ®a*' f^sr, f^^«f bsfa Kpaata 


♦ »rf«n i5f^,jniTa 
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*t^Ry ^15 ?itc^ ?r[5f5ti:?i<i wc9i 

’J’tCR ^C«l'l J^*^^I?P «fU 

I 

^Tf^r ■nf® 

5?r, 

*i’rf>is-q f 4tf''« 5f?ii 5c?f^5r I «t5(^, '<t^^ 

's^'Nsta ^^11 C’t^ I ’fC^I ^ii ^t:^t--i 
^fc® ^c-i^<2ff^ 

S.OUO T<7 t 

1 '-1 > ‘i?tc^ vfiTp^ 

f Ifi'^jl'! Kt’t C75I I 

^5\C7?l 'Slfi'^f'^ ^^7 I '!?t'),f&>&7 '®lt=^ti:?; 

C5(?i C!s1& I T^tCW^ 

«fc® st^c^ 

I «t7l C4''^'3 

C5^9 C'^fss CTCh 

i£irl ^C74^p{C^ ^fs f 

( microminiaturizition ) 'li'^ll I ^ 

^5)^: f®^ ^c® ’rfc'7 :— 

(1) ’f'<if®--'iit 

m Jifii'^ 'Q nrf^ii 

f ^4tC?r 471 ^ I 

( 2 ) *tt®fl1 ^1® n4®—41T5 71 f75-|f7i:^7 
7® C4t7 nfftC'^7 4}=pf5 '5 (;(:'.j77 

§77 7t^, 'Q^7^77tft 7^tC7?I 

*rt®5Tl 7tC®7 «(t4t7 '9 7t*rflf74 7^ fkW 


4:7 C71}%4 f^i:7 [^frg §7tfrfC77 4tW 47^71 
?j,ll 1 v£i^ -37 i£)® 71® 71 ^ C7, ^74 »l 7Nt7fl> 
^7 §^7 §<17 717C5I $55®1 ^5 7t® 1 
^ I 

( 3 ) iffi^-^ 7'i!®—n7if®C® 

^t®'53 iij479 '5(t'«(l-''lf7<ll?l *llf1c<7 f7f®a 
S(^r.4 >-W ®l!:7 Rv V® 471 ^ C7, 
CT^ 7aj5 7? §7M4 'i;4lS 

tC'74'?f^4 >ftf4C^^ 7® 4f^ 4i:7 I ^5:4 741 
^ ^i?5c5lc^5 Iilf4& (Integrated Circuit), 
>1*C4C^ f4 i' IC ' I 

tC44'^HC^ '4 ®'?fl47«1 f4 “nffW 
®1 C-IITlI 7tC7 eq'+fD ^^^rC7-1 ^4 I i946 4tW 
7421-;t{ C7 ^r7[4i|f^4 4P'^^-M7 ^®?7 P, 
41]:® 1500 7’1^J effV’fl '4p'4r7 4C7f|4 I 
v£p|il iT747 7C517 '4l7®4 ^C® ''lf]:7 '^(4 iJt4l7 
'^14(5 ^irf7 «rt7®i:77 i 

v|^C5j7:^^ 4lf4^ 

a !4® «t4t7 

®f7 ^:.f ‘sjit* Pt Ii^c5lc m 

4ipT-c&7 7flT; ■^:v'r'\ i Pi c»j77 

C5’^. c®77 tffC7 Jj-aj I 

f7^7:7T’fJ9 7i:& I 9 f^r ’757 §71^17 

f^^WC7l^ 4f5 ^nf^k77 4iSf 47J.® *lt]ra 
i£14^ '4lt- f7 ? 19 0 JTK4 ‘il^ 4*7jt7 41^155 
f^4 50 ; \rV.^4 >2117 lO.OCO | i£.^ 

747^-:^ f7-C4 7-.Tl ‘4lirCT.7 ^i^C5f>I4’, 

Ji‘:*4:n ^54 '«(i^ (LSI) i ‘4t^-c^ 

tft'C5l>{7 ■v-')7 "Sif »:CC5 5]1art7 Jil’I- 

f5l<^47‘1 I 

Pf ■^J^ifjsc® cq ’i^it€47i:5:5 s4Ti’i<=t, 
®1 \i^ Pin47 I ^>1^? >r^ 

<2f^7 ^r^^TCO «(tc§ - 7lPi7 ^2.47 §41^14 
^4r7Pl47l f*1 i£(l]f®7 4‘f45? P=til‘l 



20 mim «ftwt* i 'i2^ *^«in 

^ :—n?r'*Ft’ttc?i c¥5rt>i sj’hi *rlf^ i 

^c?f C'-dc^ *it'5«il <Ths5fi hsf% ^ »fl^-'5i5p9r 's 

c^cj c^6?ii I *in f^-'stspc^ni *k5i ) i 





2000 liisf. ui>i. «itt-C^ «tt? 200®-i c»f^tC5Il 

I lilt '-^i^f. ii]»l. '5Jtt '^1'® ^^^1 'ilt 

5ft3J 1 I 


b{^f^ I ^iiil 

lil^t ^it*itr-i 

I '5l'®I*f?[ 6tff^- 

I ^il?I 

t|«ftil '2tC^J=f si^'hT 

(impurities) 

c’l, *tf^^s5Rl '5(5,»rMt 5i?ftfB^ «ivir=^^-ic^ 

(negative) ^1 ‘RT’^g^ (positive) 

«(t«ffc^ ’tc® I 4t 

$'i li)^ (n-region) « 

(p-region) i ’f*dM «K«Fff5 


^ltc? 

iKW btf ,%-si <2jf fB tJl^^ ’Jl 
‘fbl’ (chip) TS W ’rt^tWJ 
Cf«t1 1 (?l ftn 3pf5»(< 

C*|«f^C^ «ll5r CffQ^II ^ I lilt <4^- 
lil^fB 5tf f« C’fC^ ii|®^ ^<.*13 

si'gs^ I^ciig I 
.2(5^ 

CT ^P('«ds cf\ ^sfi 
«itPrnRl •f?(1 I lil ’T3t*ltw iil?pfel 
‘^f^’ «ltt^ I 50,000 iii®t 

»rff4& 'sc^ ‘iit 

sft's^R^ I ^*1 ‘iit »r}f^ 
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«re9j CT 5R ?[?, »^^«tI?F 

^C5! ^ cnht9 ^ I 

«iWani ft ^ 

^csf '<15 'srft ft ftft^^ Ftf % ftc»ri 
c^c^p '^miftft ^CH cq^C^T 2-3f5 
c*f®ftc^ C^Pi:^ ^CB5 '5t5)*Hl 

^^t'9 I C«ti:?F 

«v'?i ^cir: 5» c^=?5Jl ft 

5t«l 'Slc’f^ f^5ft ^ I 

ftvs'i ¥t^cajij%?i^tft^ 

^oif|5f I 

<50 ^C5i^5ft<F 

Sjft, cw Cf\ ^f)’—C*I«itC^T C<pft 

^c?i ftc^ ?iC5i 'srf^tn 

was >f1^^1-^c«i^^ftii A 5tft«fl 
ftfBc«C5 I 
«lt^. ft 

ft of-[®ftc^ c*r«ft^ 

-^Jf^ «I551ST I cift^, 

'Siftjl ^«F C^l '<C^, ^rhap- 

'PW <2i5si^ CTVJf *np^, 

^^1 «t^5t«tf^ ftCJl^-ftc^-I -PC? %65. 

?S?C^ C^C5IC?C»f? ft'spft ?jfttc? I ftft* 

^N^fet? c?s(il iftc^l >1^, <Pt«rQ <P?C'® 

*11c? ^ I ^C?? >H(J ftc? 

'■i«(5f >rsC?>® ?t?, '®t? ’tf«c?’i 

^tc^lt? ’ff^C^C^? era *1^1 «}t? 20 

'PSl, C»IC?SC9 <2}-iJi 2 80 ^t^t? 

I «2mft^ ?? <pfti^&tc? ^ 
'®t? 9 ftf^a «^t?fc*f? ?rs(j «tc<p c^us 


(?i, ^ »p^< *m w 9jtc»t<2tt? 
1/10 c*ic^'« I ’iCT 

?st«f ?r:?, 'stt^ ^ w CTfc&f sT’fU I 
ftft-5pftll&tc? ^t? ^^tff ^ 
^<5^1? A *ni^ «(c5R^tft Ji’vft'fi sj 
c*i«fC3r 

w SPEC'S *rtc? I ?pc«i ftf^g »i^ic? A 
?pHI$fC?? ?s^wi c?ft I 

5 PTC 91 ftft crae 

w ?sH^etc?? <2j55i5f rae^ I ^ft: 3i%3Pi- 

^ter ^^fS ?i 5pK^f5 ^lig m -iin. «rt^ 
ftn I ftne^f ?5n ^ 1 

’ift?«f5p, c«i?«p’, ?c? m^c:?-'!' 

fc5i^tft«p »r(ft& 

?J??ftC?P ?SC? C5P5?1 ^CEf I A 

(?f9?1 C»IC® ^fC? I 'S(ft?l «ftft, 

C?^t? C>2r?=P, 511^^, ^Jtc*^! t^Jtftftc? 

’lf^« W5 5|tft?y I «rf?5tc-: 

s IJ?? c?^t? ^C«T? 
’It^tc?] ft‘1? ?i?1 T(? I 1977 >rfC5I 
5i«c^ *c^U 77’ jrt^isp Jic^c^r ^ 

3 ^1®[3pi c?5t? csfifftvs rafter, ?i «4?5^ 
(3t?5 '®l^fttc»l ^9^ ^U9 nfc? I <4^ ftft- 
c?it? hrc<|j 30 c*it^ft&t?, «jc^ 26 c^^ft&t? 
'S ^5F5t? 15 C*i^ft&ft I ^t^CaFl-tC5!?5tft^ 
^ cij®t? ^^ft <p?i *r^ 
«iC?C^ I 13 ?^C5|9 22fB ?rftc^i- 

tc^i^ft^ »rrft& I ftft-c?'5tc?? 

’ICH7 C^sft ft’ltsf ^ C?ift 

^C^ ?t^C?s? ?»tc^? sifttcsfl C^^C^PtC^ ^^^9 

-fc?f? ^9JC5l ^r? «ft'-fc« ^Itc? I 

C?®tC?? *1^9 ^<5 3 ^"^^4>tc? 

ftfts ^9 I >(?C5f? ftft-5J51 c?®t? ft^llcn? 

C>fC? «IT-;1 sp^ii I 
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[ 32^51 m 


I 'Hit- Pf '«<Rftlt— 

iflu fi^?r »jsmi 

.iWCOJ C^ m ^C2 ^5, 

M <1549 1^ (TI, ft 

C^l& ^'^'<1 C5C?i8 

«ft >itftB ^1'i1 JIS-T ^5, ^fC'® C^t^T 

C^t^^ JTlftfe C’l:^ <511®Pi'S! 

»ilft& ^tcifii --^l^ isiPiw f^c® *ttC5l I efJisf* 
aKsi ■‘f5l| ^lil—C^ redundancy !l1 

*t'tf®, 'sit’ilW'.i ’(.'C'C^ ■<?-‘f =<iJ*i^li:^?l W'?! 

'Sflcf, ^r?} 'Sfc^i c^i^T ^1 '®ic5ih5rw^ 

cnc^Q 

*1^3 ^■‘IJt^ 

^ttfc® nt« I 

C»t^ C"^t*:tii. "si'C? c*f^^ ? 

®tc® ^TC’t, ‘^l?! ft 

'=5lcw ? '^3^ Jjl, v^<15'?1 
CVi 'SltC^ I C'^ 31 VI ft'jftl^'® ^-sn^fB 

( 1) nffkh VsiJ fifC9 ft'iJV” 


Cf^t? C’tC?! ®tcnil =^.t ^ I VC3?I ^ICSO ftffi 
JiiftcBii >i*n 4| cvfft ^i:«! fe's.’tg 
®H vc‘<^ *iftvtc‘l ft’f® ^111 3pc?i 
«cs ft« 3iir4cB5i ■s^^r® 4iic® ntw I 

( 2 ) cv V2 'll « n^.ftc® 3[t^CaF|- 
sif'i^B c®r'i ikn, ®ft ’ic'ii' •i®^iil 
100 ®t': ft'4® ik';4 Jl'Jsl <41 I 

(3) vfif 'qf'il Jiiftfe c^B 

??, ^U V'<j fifCii v^fsfivf®-? -^:»ji Jif<35ift 
sfCil ®t4 ^'st;^! C<lft I 'SIC^}^ 

CSf-:® ’3;-4;4^ iflftB 'iiC^r.^l %^CvI 313['^ V5,^ 

I 

( i ) '5ltVl-^iPn1?T >|lftt'ft W Ql 
'Slftsp'^ V!?'? HVH ^Gl:!?! 4';1, CT’/tC^ ft'^ 
m ft| ®|^®31:J I 'Sf,®?.:? mftr.l,'?! csfc® 

Si'fB Oil' J'-^i tC5| Gd I 
«Jf® '!•[ v®oft vi^cj^l- 

3iih'i> ’!r&'4-'. i'Cg tiic4, cijo'^ia 
31X«IJtC^ 35^1 F?, (packaging 

density ) I >j|ftlB<i t=?ca 

lilt ^•('5 I ^l'-. 

^3^ |£|:5 C4iiB I ^f'<|-’l 

^'411111:3?^ c^:'^ u<.f: ^H.'iV'i ^c-Uss ^vl lo 

C^tfB I ^liit'il ^^-.'t'lft'P C'TCi? 

=f';vl ^c® ^tC5i 100 (.4tfB I 



c^tf5c^T?r ’yfiT i 

I «rt, sifvWH 

^I'^rffij'® ^CT[:^ ■«if^ -f ^sf csitfB^T 

C«ltf5^, ^'.'ivf;5f C'Ziff-if, «‘;c.:5>- c?itf:-i{ 

^t'0 I 

v.|!? '®lt?^ icJi''/; !>?)• cifi;® 

C^t0:^r (sii.glc o;lI p-otciii) I Jit^t^«t^': 

C'lZ'^F <£tt?I -A^ C-Ij ^-r-.;,' | 

^*i-,l''-V-i 'i? ''®f^ 

C‘<!C^^ Vf5;C\^ &H1 I bi^ ^t'iJ 

'<3 Rg '5(?Cf;5T 

'«rff?^T>Ttcifi's i 

Of^ f^'il-T'^TI^ ^f^lf I 

Ctf^ *10J, G p.»ffa^ | 

(unJifftrontiatei ) C?U^ 

«f;t-iT>T (thailus I isctr?! 

'®C*T c^'5 C'T-'S fsc®' 

Si-Jitv I i;C‘li? C^^fl 

^ (jjroen ali^riL’), 

(blue greon algae , ?:itft^t (brown algae) 
^ s^tST red algao) ) >ics(j 

^ai u)3i'| 

(autotrophic' I Rc*,*i'3: 


Cgtf^si 

'« ai*^^ C«f* 

■« a'ta'tPpi ^*11115it^wT 5itt5rN«‘ 
JJTCSf^ 5J%*llt?r (photO';ynther«is «tt'3 
'51^1 I 

^4]^ Mj:;! TSrtC^lf^^l, St^l'Nr, WM 
'G Rsi1^<3l T?.*t1IfST ffrCJS 

f<c“i^(»t!:?T I r^l 

cMc^rella 

pyrenoides', '’scoi edes* 

mus acufus), C5ltatr>if®3i'N 

(coelastrum prnboscidium) « 

CT<^ r~n'^r?,'Sfj (spiiuliiia 

platcnsis' vilil 5t^ I 

51^ "ST* 511 197 3 JitC*!f *\r.'. ^ ^ 

^^if>t/57i:& I ifi«;ir f? j^^bt 

b'!’^'5^ ?ac5! f^fsa 

»itcl biofortihzer , (source of 

protein , (fuel source) G 

^fs %>I(r< >i?iR5iCa 'Elt® 

I 

ifictfu C':c?p »il^ 

^ca’fc t’fi I itiet^t'e 




AO 



24 mm ^ i 32"^ m 

f r?}cfcai hU, ’fsi 5tw3 et^ iitHJ^c^ «it)?«r1t^® =«Rl ^ i 

<iic^ 5tCT^ *i%*tt^*i srt^OCT ’fwi? 

?f«jpifi» -II! ?ff5 if?, *[ift<'- 1 ^ I *1% *ff^c*rt^^i 

>t?rt9r 5tw?l <2tt(t^ 8 ^<ICTWJ (batch wise culture) ^il 

CW^tCJfl ^1 aWPT C^ )j-f^t5I (continuous cultiire)—C^r^n^f^I^6t^^ 



>A^Pl 5t^ «l^t^ C?l«rtf5aj 

5t^ ^1 !itil f*l 8?l (pure culture) ^31 i 

^C?l *lfl'*ft’ttC?l C’‘FCaf (5—8 /<m) ^!TC5Jl^1»T 

^Wtf^ltsf (inoculum) ^1 *^>515 ^^1 5TI * 11^1 

5‘l I !^t^C?ra «f«Tt*tC5 ^iHl 5?I • (concentrate) I 

TO C^tR (harvesting) W 8 ^<5 (100 /um) Jff^CtR'l 

«j(il^^?lc| 5!PRl 5!I I I ^t'9 

«rf« ^-Rt5i ^5? ^?rl 53 I ^t(M w ^*(3151 ^ ^RtsT m 5v Jrrs(t^*f®: §13 

*ll3C*n3«1 ^tK]C3 (algal culture) ’TR ^tlCtal (drum drier) 120®C ^ 10 CJiCSf'-s 
f33!}*i«^^f53iw3t5 5?^l53 m\ ^tc3 m 35^51 csr.^ 

^?.j| (carbon source) 3l35tC33 3l^l <W 

^♦1^8 f^3%5r I ^*(3151 c^9i I (?i^ ^-Rt^ ^3t^5i^'3 

(scenedesmus sp ) i^lR C^C3J (stcrilircd) 5^ I ^tC3J3 rf® 

8 H?P^*rt3 (spirulind sp.) >Rt«!R! *lt3t3*f»tW 5p?I1 5? I 

f^f^g ^tR«i ’Tgtf^’fisgi CT^^cm®? f^fhf c3!iR£rrfi?[ 

313^ 53 1 »l3nf3’lt«1 'Srtcsft^ '« 5rf3P5 vilR^Tf^Oig »rf5tCTJ ^VS -8 

(uniform light and fertilizer) 3tW *1(3*113! ^3C« ^ I CTt9lt3 

C^PtiR^ C'iVcw 3t3 CW c-Rt3r *f%*tt3‘l (solar heater) »lt5lW^*t3t3!^? 3nit3 
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1979 ] 

^^*rtTR fHClt ' 

«tWsi *It^*^i: 15-20 '<3 / m’ I I ’rc?R«n, 'G ^ ^5? 

>i^tc3ni fiWt^ «rNi«^ «f*tf?- GfSiiic^ ^5 

c-itf^ c«rtfB5i I 3ICTC? «i^ti 5CBe 1 «iiwn 

B-coraplex B|a ^1 W ^C?t5 

*Tt»(t^'r5 ^fljf^rtc’s 5iii CTC’fCT^rt® f^pupi <st5c*nj c^l^ • 

Cif’fC® »nLBr G ’TiCf ’^C*ra 3It? (grassy in C^ C«ttf5^ ^*1 

taste ) I 5I^«f (pigment) f5C»lW C5N 

f^f«a *r4t% «(tc^ f^i cnc^ ^«*i c?3it5! ’itcs « ^*t’rl*i 

■sf* ?«ata >r®t?i=itG c«tc® Tta i ®tw >515®' *11^1 

■<^PT «(i5{^'® ’1‘^f^c® b‘i=Tt^ ^<«,‘®ftifc=ja ^'«a ^ac”^ «ta e «ttBl«ti*ia 

c’Kar ai *fi:'5 'ai c«}tf5H €{^a G<ia i 

f^5* '«rcs{!p ^5i®tf^ I ’itf® <2t^^caa Sa®®ca1 

5t5t^a ?t=T I ’itrv '^^'fc'HT &ttPf f^5’ cf«i1 ata, -si^i’Pf'^a t^lG 

«rfc® I 

(?rf i%n!^ atf'tata ^ »i^cai « ’tcaa«n ^ca faat^al f^tc« 

ca a”?’ ( Unidentified Flying Objects a1 

UFO ) lijQ'ii ^56«a ^ atal c*i'lafeata ’it® • c^tcai 

itc^ ^ ^caa wa®1a c^tisn c^ i 

# * * * 

C?(*R '« C^u 

fa^j^-c^’f® c^®a n^ata «f5cntasta ^^a *i1a i fa^a*ffiit« ca'iwfia 

f®a cat® ca*ja g ntiatasi cafaca 'srfe*! c*i«C5fi aft® *?ai ^c®i taca caai '«{a®ta i fa'iii?.-ca*\aa5 
fapata ^*i?i a(C®1 ^ ate® ^t^fac®a ewa ^al «iCJi® cafn g “iv i »ia'« 

G ^1® *ftGai f^fcacf '®taaaf ®fa cac® uqa* a1®a a^{^a^®ta 

5 cac 5 I ^BR:a^®tc=ra ca’ta g atlla atafta ca"ia®f5c® f^'®"at’Ne®a fa^«.*(3\a® ^ta 
awi atai iftac? i ®c«i af®aa 2 tt« ca“iaGfia fm cac® f-i cac® ac^ f®c!Trarra «tR® Gf& 
atGai i caacaa ^aatifa ■stta a"f a'stxa ^ cftacf i 


4 







[ Matrix ^1 

*\^ I ii!^ -ItHtfg, cs\1^ 

^t^t. ^Tcifii 1 

>jsC^*t, f^^fB CTtBt^ un^pfB 5ff?j*fj e 

(SfRiff f^G( Vi) (2t^i?5ii 

^CHpSJ l] 

Matrix Jrf<lPi etc^n- 

’WS ^ JP(^| init I 
2 

A. tH=T, 

« *rffe«jsj «(s(7t^^ I ^t?i CT f? 

I t%;;f ^ 

f%a c*rHt?p i 

(I) Hbrsf ftai *rt?i c*rw^ i (2) jrtf|c®Bi 


^sotn^it^ f^’ni sK^jpp^i 1Sf« 

( 1 ) ?l «it!iCHf? 

I (2) '8i’Ot’Rt?i 

^’lU c^tf^f^®t^i (3) 
l^vi ( 4 ) ^ 

f^>n[ ^t?i fSt?i ^= 5 ^ ^!at*i=fN 

I (5) ^3K“fg % I 

(6) 'srf^^W^ 5T51R^1 I 

'£(^ ; fl^^iPr® 5ist<i ^'<111^5(111 V 

*lt?f*l cat9:fa|-<5 5-51? ^^12 

m'3^^«f^-4f JTffl 'Q n-Tv^^F "SC'S m n 
*tif m X n appi^ Jit?lf^ ^ I 


ftcani ^5*1 'sra, liPR'S ® J ^ • 

(3) «rf?f <2ff^>i^tc9r <£rh5q'ai:«j 

’ra I (4) ^ cnunit^jRSfffr 

( 5 ) opj^^tB ftf^'Q^tsn ft3ifB ^tPd ^ , 

^a'hsi f?wctcBf5|^c»fc^ i_ / 0 1 o\ J= (0 0 1 

»Ri9iTr^ ir® cJNt^i I V ® V \i 0 0 



4(?r : ^5)5)1^ f%CJf5 y 

B. C^t'*T vfl^ 

«l«(Th^ I ^ «iC^lC^?J vfl^fB 


A Jrt 5%5 ^fB Jitf^ ^ ^ I 

vilfB ^ vS^fB 2x3 STfuR I «l1iP5 *rf?lf^a vflfB 
'ippfB ^fft^e| I viw jjt^ Q »p,^^ ^r»nrN 1 
'«fBi^ ''Ttc^ c^rfB ^nfB *t? 1 

!3 f^fB *itft 'Q 


♦nff? ^Btpt, ^ ! 



1979 ] S7 


W5^i »flf53x3 5rMqi »rtf^ « ^sr®^ 
»i^<rii ^’rfsf ^ »rt^Pi i 

c# snifS ntf I c’fs'N' 
ctWc^ ^«T C*!^ *Uff5 C^ Jltf^ '« 

^ ^atr ^Rir» i *4^ »it?i8?i 
»rtf^ 'Q 'srfc^ n -, 

«r<t's., n 1^ Jitfii« 5it'<t5i'i 

•t»f I C*I«0 n ^ (2, 3) ^ I « 2 j»lTr 3i*v«in 
2 ?i5| sTs^m 3 I 

(3, 2) 4;ci y I 5rt5ff^1^J 
^ ’I? ^ ^ ^ ^'■ifK, >ltf^-'5n: « 
apJT ^(f^tcsi *1? 9^ ’iM^'f'®: ^5fpl I 
s, m, z *tif9f^ (I, 1), (2 2) s 

(3, 3) I iim ’Tfr?!-^, I ugt 

*f? >2(»(t5T ’ifS'® I C^«|- 

b, m» X *1? I 

I ^?pf5 3x3 5{t^f«i I i2tHtJ{ 

?K<^t «2iNB «'i? 1 (■^"^) -ii^* 

*nr 0 {^) I J Jit^i*f?i ■« '^#1^ 

’Ttf^ I f^'9^?, 'f^‘l «€f-<'J( 

*ltf^ I J *|t5lf^?l 'Sf'f’f, '« -CsS 
?[?(tJK5I I ’ft<lfl?l '3 f^?[ ^0 I 

cws J ’ft#i I »ri?iR?r i 

^C5I Cif^ CT I J 
•r%si (’Tff^c^ ^1 'SC®) Tt3i 
1'srtji? ICT ^=njti:5r 1'srfcf CT^*rtf^ ^1 m 
'sfgi (2}f® ^■hi’Tf? 0 (>^21) 

«rfcJ 51 B Jit^rf^i I Ti J ^ 

y = l^^^C5T ^?l1x=0, z = 0, 

P-0, m-0^^ ’Itf^ 1 

^ «rtc5!t5^rBi v£iTfc?i «it*i^ 

I ^faf^ wi »nrr«<tciT ct *rB;R 

^ I J 'sfW I *rf«ff^*f^s 

‘*r5J Tt^j’ 1 '3 ‘f^'JlJl 5?t?Fj’ 0 ^ I 

Tf^J ‘JTsj’T'Nfj’ sTf^t'* ^ 


f^S»K*Jre? f^’Wl 

^J’ I flCRT 91^ I 

(5P «ff® jFi^ttcsf ^ ■’rWc"f 361 
(5t) fij(^ ^ 'srf^-t 'ed I 
(»r) >i?i5tc9f ^ f^t¥tpn 3d I 
(^i) «}f® >i^tc5! ^ 3d • 

5t2fB 5rf^j ‘*133 ^ ntca 

^fi J (^) ^t^ifB «ii^j5 ‘*r53Tt^’ i (?i«ra 
(’F). (’f). (^) ‘f^««m Tl^J’ I 

(JF) 0, (t[) 1, (9t 0, ^^)0. 

2j^aryf«^fa5jafsfr- s 


«P{53^f^ *l?515ft^ 



( 1 

m 

n 


f 

g 

h 

»f*fOT '5i«nN^ 

\ X 

*rt«ft 

y 

^lC9f1 

z 

c’np?! 


( ^ 

M 

N 

Wta 1 

F 

G 

H 

ItSf 

\ X 

Y 

z . 


3) C’lC^ 

••. n==0 

(1) c«if?F x=i. ^5ti?c9r L-o, F-o, 

Y=0,Z=»0 

(2) 3 (5) GF5^^lfe ?tf^32ls|1 ?t3lfS 

»ftf^ni ^V, I (?T 

^tafl .'• M = 1 N=0, G-0, 

Y=0, .-. H = l. 

(4) c«rc^ »i?i5i4t^ 

.-. g = l'®t??^m-0, y-0,f=0, h = 0 
1—l,z — 1, X — 0« 

5i*rsrfa 5iiitaT«: 

'5i»ot*ir^ 591 



ItslS^TOR (6) l-l, ^t^ji f=G-H“J“D- 

*fi WTl I 'N —TaaV.en 


^«at*rsrhi 

^ wjj 

^ la b c d e ', 

«n / f g h i j ' 

^ I k 1 m 11 p 

^ i q r s t u 

^ ' V W I y 2 , 


^ « *r ^ CBfji 
A B CD E\ 
F G H I J 
K L MN P 
Q R S T U 
V W X YZ/ 


a) WJP A=-C-D-=E“ 


.-. P=1 «1R•^ K=L»M-N-E=J 

=U = Z-0. 


+ .-. n=0 

d = m 0 *ttW I 
%d=-l [d + l^(4)c«tt^l=l, 
<2lTtf^ 1=0. 


G=L=R-W=0; 

(1) c<iwg=i,^t«sr f=^h=u-i=b- 

l = r = w=o •, 

(2) 2“1| v*=w=X“y= 

C“j = p-u = o viRt Z-0 i 

(3) S = l,^5t^Q-R=:T=U = 

C~H=X-0ifl^is=0; 
(5) V-1, W-X=Y- 

Z = A = F-K=Q-0-. 


.'. d = 0«ilTN(?l«f«t=l, q“0 

t = l 5^9!f^'Sl ^ «(H3l- 

(.) am 

(S-J) 

(4 1 ; 

m = l, c = 0, k = 0vfl^T a-1 

a «1 '5f^^5T I 


T(?i f^5^, isl 0 00C0063 K ; »iifS 

«ltcaff?^il 5?tf« I ^ f^jtps^ 

^ ^ J35ppit5i I ifl*?! c«itf^ ^Ig^t'sc^P « 

%'!>i^cTO«t»-tfrit«io-0(iooo(X)3Ki 'tOT?'CTil5®(mfwrst’r! 





c^tpn K5I c’isi 

^1 'Q ^ C^ I uq:'® (3?^ «f3(JPv^fJl 

^ C’pr I ? —l^5T I 

^ f^«irrl V 

^ri, »i'5T I »r5j—^t^l, 

'« Jltf^ ! 

'5ti5, ?r^ 'sitcw I 

c*rf^i <2f«(3i 
C«1C^ C«tC^ 

cl\55i I «rs 

C’lt^tlS 1^*6?r C*l1^ 





^ c»r«i^; f^. ?»c«f f^* 

?i1ir 

fssffS f<i?^«1w JfterfCSI, C*tt5(r|f5 'S*f 
^«f5 ^<1? ait® vfl® I 

^■^5, C^t^ ‘-1^5!: ^Itfaj f^^fil ^5if5 I 

'^U ‘il ^ *i'®J r 

5lf^ ?[5, ^t?C^ W fM''^i1 5q?iC^ ; 

‘^3f^’ f^«rj1 I «!?{ ^ fai«iJl V 

^t^cei C*l f^'iiTl Wf ; =5^^t* »rsj! 

^f^srfc^r isi^] «rfc? ?v=f 
c^3l 'ii'^fS n^i^’f’ ?■? 951 ^5r- 

^If’ I aicif (?If5if!f Jrj< ^ 

C’ft3!t<f»l’^<®^ I 

'St^^CSf f% cnt^iW iff3f«i 

c’TtsiKc^ ‘p’ ^511 Tipr / 

'S*ic?i c»r ^»rt?^*fo^ ^9i1 ^~^PF ‘fi>i- 
<'paradox) ^1 =T5fl 9111 f^- 

'sjf’i - i2f<!iiat f^'irrl iR:=r 9i:5f'© «rt»jC5T , 
'5l«t^1, *111"^ I W *jai? a?W 99 

’I<«tt< 'sj'f 51C9 ’qff^ I f%« 

5(1IC51^ (?HC?R, ^1 ’«r-f5c^ 

ar® «irar9 ''<9105 5(t« 9:^5 

’itw I 

'S’lRfl ^«f1 «ni1 I liJE'® 


* f^. Riddles in Mathcmaticsniiu “What is a Paradox ?” uq^ 
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CT ^5f1 5CW^— 

^51 ^ Ifto?! ^tS!t 

5ff«flF®C^'8 <51^ 

Cft5l«(tC^ I 

TfTl-O^C^I? 4 «2f«(t^ ^'«t1 HUl *rf^ I 

»[«[ c^ >nrtsffc^ m 

v8<tc^ viw^r ^^(1 c^It^^i c?^i ^ ^ 

»t^ *(?i'i «pc?i I si'<cnt 

^-viR^T ^]T*rt?i *rtc?i 
sn I »itJff?‘l 'iirN’{^8ft« (intui 

tion) ^’Jt^ ^CSf I ^ 

^ ji^«r 5isit*(t5(« I ’ffnc^^ ’fw^'Thi 

ar«n c^, I 

’tf^rs® C^1 ^^5 ^ ’Tf^tc^ ws\ froi 

'St^CS ^5TC5 ‘iPK ^ 5i\?l5T Rl 

’in ^!i I ^’R 4^16 

’i^n «(t^ ’Tfv I >iR 

f^n?i f^, ‘ijR’r 

’itn?! ’ins nf^iHR ?i5?ic^ ’tfc^ii 
’5t^*nf, Rt^lCtfil 'artC’f^ R®, 

'il^* Rf’jsi JirNtsf 
«4Pi ’it^ I f^’^e 'Sin’?— 

^•<9 ^ ’PTfJfR Rtn 'St^ ’It'^rhl Rt’ifisi 

*n? 

a 

f*is1« Rt’iiil TO 

util’ll I TOSifS 

^ t»i^twni vii^fB TO^t?i ^»rf^*i I 
R<^f«., »R^?l it«1 ’it'^t^ 5(1 
RtRtUffl ^ I 

Vf, fiv^^ ^1 »ii^f5 

rTOt« ^ fR<«rrRlffif 

^ifti^«r|5i ^ W ’rf’it? iiinflsf 
fHfirwi I «f*ft?n5: ^^-t<i'8c^ to, 


[ 3^ li| 

'8 ^?rhi ^ ^t?rl 
’I’T#8 ^c^’Ti 
f^, ’?tRl «afi«rf?(*tR 

^ ^anc^ I 

p 8 51 ’n®i 8 nn \%?i 

Jlt^tCTJ RtRill ’nit«m X^US 

C5^\ ^f^i c^i nt’r 

I 3f^^^J1,5^1 5?i a«n ^i «rai ^i 

’tfn®® ^t«f 8^ w ’ll nsf 
ai’ilC’r ^fk 48fif?l JTv^l m I f^fR 

?p;5^Qfif f?r^i:i ^c?i5f (?i8% m 

(Axiom W1 ‘fl^W’ (Postulate) I 
f8f% ^tc^f ^\m\ f^nin’T CT«til 
fk RtB?!*! ^1 (?m I 

^*i5i (%:% *1? 

^ ’TtRf^^ 1J'?1,1C8 Tf^l (R C^t’f 

Tn®! >nsj^l f^^i ’lt'*il ’TtRt’l ’ll I 

’iw f’l'^t^ «{t5isi:«i 

’ll ((R’I’f, RT^ltiltf^ f^«riRtfR TO>[? RtCi^) I 
Rt’i^ii (R ^«ri ^tt''r8 ^tiR5[ tixi 

‘Mysticism and Logic’—^f) n 5^5«(f^ 
^us fnc? ?ic^sr, ’ff^ 'fl’T’i^ ^9^- 
8f% =^1*? nu ^51,—# «a^- 

v£)^ ^si1 5|^J ^ •il’l’T-'fl’l’T ^<^1(8 JJ^J 
I et<w ^Vl1f3 <2tf^^ Ji^j «1 C?iai5f 
^ c«f«ttil C^’T eiwt^f’l C^fH 

Jilw =^n Kn c’r8?ii ^?icw ^ c^’r 
^nc«rii «(cfm i 

^^t*’tl^ »i|’R ‘ii^fS f^^ni C’WtC’l 

Rt’Rl CT TO Rtnim OT81S! fk- 
«ftf^ ’Tl 'IRn ’ll RtC5ll5’l1 5l5?lf|-^8 *J^ 
f^, «rtf^ ’ll I” 

“-8ti5i:5|, 458 f% 45pf5 ‘^5t8t»i’ V 



7ar5*ft»i* 


(Sttc^ f^t^T 'Q »Rt^ 

wi?i i^rsrfc^Tii fiiflfi, ^Q 

*rfw ^»it5rf3ic*f3r 

*l’f9l ^ I 

uq^'s ^1 f|9f 

! '5(t?fPni c?c»[?l ^spTt^t?! 'Q ?ffe, 
^r^m, 'Q «rf5tf- 

'^l^'l, ’I'^L'f'sl 'a(»{6V—li) jj^<#[ 

*5T*(t?I®| 5rf?!W^ ^CiJl *l’{’3t5f 

<1t?I^ I 

(g}I5^t^ ^5F5I 'Sft5rfllr3l C»fC"t3( 

«ttll CSff 3I3IC^^ 5C5I 

?!?, C^ (?Fk C’i'Cg 
'Q wh^r ^tcjf?i ?nf?CT^ 

I t5 Pisi 

’TS ^llC5I3I?f ^ c^i:^ 

»I^»rfMtiK‘fiI ^3f1 ^31 I 

^^^tC<5 5rf*<t3Ie| ^ 

^?i1 ?i^ R ^15fn'hi C5^j 531 fir, '5(<«fTi fw^ii:^ 
JJSKSf 3P?IC^ 5t'Q3ltt 55 I 

«159 ^5 ^'‘irl CT iiPr:? 5^“tt5ja5t R5^t5 
5C«fl'e 51 55rl 5t5 ^1)55 ^5[t5 '515^5^5 

f5^ «tt»fCi 51? (7?B5t^9i55 ’Tn’^I ■’(C® 

5t5i f5atirc5J *rt3ff5<i ’•i^*,m^^ 5w f^a 5t'95T5 

m f^55fjr Fff^nr 5tc651 ^ 


liicir?! 5s<i*rf5l c^Rc^t^ ’t•^^15 
C5»55!5t3 f5®tR5 «f5t«l?5R!C*t^ ^5155, 
'sraf^C^s C5i^ *It5tr^5s 5i*rl^K?« 

«?gj srtMtg*! 5t?;5C^ ^5®tf^55 cg«5t5 
5S505 15t5 5tC® ^1 C^ 

*lt5ltf^5' ’ff^<2tf%5f f5gt5-^!3t5«l 555CV 
C-li?R I <Si fm 

^1^55 1 ^C5 ^Rl- 

^ *ic*o 'Si^U “c^Rl “ira »r1f5^ 
’tfg^tf*’ «2ff5^2r *155^515^ =*R5i^ 

’T^g 5C'<<J C'<'C5PCl5—5f^'e 

iil?[t5st©C5itC5 'Sicifg 'SIRW^ 5R5!! 

«l#3T5S^C5 C*fTOI JTfglCf^C? 

cq^&1<sr|i^ ‘f5®R RtP^ft^R’ ’tC? ^5IC^ 55 
^ 55^ C’Ittf ‘^5* »l*Tf®^^t5 C5t’ItC5t’f 

%\‘^^ ^ 'StCJfg ^^5t5t5 5C5J *1555 f55R 
^=5t3st efiPft I 55t^ <£tt«lf^^ ^ilCif5 5W 
1115*^1 C5t’f’?ai ’fc^ caRtg eg *it^ 

*rtf5^J ^f55C>f5 ^KTfC’t ’TS 10 C«IW 12 
f^5taCT’t«|-^®lR «ltC'*rt51R5 *it5l^5tw 
?RC«*f*R(AU India Convention of People’s 
Science Movements ) 55 I C5P5 

f5f«g fift^ C<’W “l55tfM55 ’Ri75*r-‘^R 

C5C5' 'Slf^aWil l5fe 5PC5ir 

>4515f^t5J «f^C® «|ft5rt5*n 5sC5*r I 


3re5R, ^!wl^i*700 009 
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«CN-[5r5*r^tff *i*N^t«3it^ w 

‘aff5f^ Pwi 

’l^tl), ‘f^arfsi v-i;' 

‘'Sfltlv ^ ‘«ft*I1’ ( 

^HT JTx’^r ( '« 

‘ ir«)j«rctri); ‘f»i 

^t?(, ‘®?P«1 mW { fitr); ‘ft. oQ^f. 
'^T^. 'Slt^l’ <2f>?^’, ‘^ft^ftfs 

'Q ‘-It'S JTtft^T ( C=??lt5n ' ; 

»i^’^1’ ^9 ftat^ 

(<■6^^ ) I 

'srfcsitw f|5f (1)*H^- 

3PI ^ ftl^l (formal and 

non-formal education), (2) ’f*f^'Nj 

(people’s health movements), (3) 
ftsrt^ 9 (science re¬ 

search and technology) (4) 
ftsfC^^ ®3I ft®t^r (science for social revo¬ 
lution) I 'srfcsiliB^ft ^twl 

*131 <R1 5? I ft??p 

ft^r ssjt^gs^fij^ 

^t¥t*n I eq^t?l ftf%9 ^V%\ 'StCiR ^- 
c^f'i ^ I 

apfSoc^il ^C9it5^1 
^cii mt3K?r?f'srt^ ff?l 

I uq^ ft^taR Fft[_ 

<siCTt«f5T Tl ’iW 

3fC5rt5ft ^ I 

a 

*tc^'Q ^iil ^ J 0) ^wc» *rtteR, 

■« ft’fl 

«tT^T fm 


CT ^us^^ «rN*(ai^‘r=ftfl ft? ftf 
ncsg 4 ^ef 'sit^ ^ ftwcf I 
’itc’f *itc<r ^!ir«=r*t^ 

CT ’5F3p.?t*ttJ?t Tt’d 

^sfftsaR vff^ic^r ifl 51^ i2ic5^fl '^ts- 

^ *rN*®f]5Tl« ?fw ^ I ^rtfeR-ft^ 

'srtc^it^ ^91 ^■iTC'ssi'R 

Jit’ll ■« ^oicw I 

'Tt^3(-5;f^-5|'K5 f-i'spTC^ *11^i3R- 

V ft’itc’? ^tc®f 51 Wt'® 

I =15, C’r'P'Rl 

»ll<f]t’lfti R*“t «t15fil'5 '5(C*lt’t C^W 

5iW3a ftc? 

^gi ftftis 'Q ’i*r*r'’l^- 

©c^itc’i' ^OTt’t ftc'® ^c’T I i;t«f1 

'5i'fttc«r?[ <;?c“t 75 > 2 i’t>i CB|%^ 

'5fV^C![9 5^_< c«t%ei ’f^t c*tc?im 
*fst«5l1 CT^t'? ^t*(J I 

’l^C’5 

»tR^ c*r «tr535F >it!piw 

®t?l ’I'fttftf^ W(%] *RC^ ’IC^^T C^®11 

I i£i^ ?isf«rh[ #1^^'« 

^tus C®t5|1 4^* '« Rt^I- 

Rf5(^?ic’it^ C'®t«i1t ^ ^c*pw 

l^'6?ll I 

■a’t^i «itC5it5RR *nni 

RlWftlR?! '€<tni'9 'Q 9'^ Of'Q^I 

!nj I <2|f^^ft^1 CT 

c?TO f5^<.*il ’iw^i (?i*lra 
3rt?W5 4tr^ ’I'S (R? =11 I 

jpijt?! «i® wtu Rtc=»fl5ic^ni *nf^- 
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f^r?^ w‘i]?? ’fc® 

«rf^ I 

fwN « <sj|f%f^^t?l TO? 

»rs«r I f^ ^'^P{ '<3 

^fk»ni ’ft’ctii'i ^t5}^ 

»ii sicjrMg ^1 ^^5 CT, 

^1 ‘gto’ ^1 ‘'S*(?|’ c<i^ 5ltSffge| 
TOtg *i3rf«ft^ i 

c’ic^'9 'Stm 'sic^ cwtg 'srfc^ i 

>rNtf^?F ^^1 f^1 

^ C'^'htg C5I, c^fWg 

Jrt^ftg*! ?l5!wg f^r«g 

'Q CTQC^itg (Sjwtc’fg 

mnPi I ^ '(^c*fg 


« <f(5f%5f^5jtg rtfl « 

'artc’^f'Nsit’p »if^«rf^ i '®ilCTt»it^ 

»ltJK3!3g ^ efwt^w 

’iwj (Ti-N-W I ‘I’lwR «rfc*«rtsi^’t!p 

>rr*<t?i‘i ’r‘i-^rtt**ri5ic3Tg «rx*t 

?fc^ <T|l!C5lt ‘^131 '<3 f^t*t 

^pfCS hssR ^tCHft?}!!« ^ ^^¥1 

*it5f^r *tt!::?i i ‘*r«it’^ m t^R’ 

iiitTO carfg ? «gl i 

^cmrqftT ^ «i«|5r ‘ij’nic'fg 

Jicw ^ I 

^C«5(“IR (?Tt’lfRTtfr «rt^'Q ^ 

CTB5t«ir^tR?i sicMj c^twW ’ll:? 

to ^ aitHIR *ltgl '5t?l^ ^ 

«2|f^ 'G ^♦PF f^®1si ’IC? C5l5rt 

flc^—li] ^it^ ^=(c«wr «Rf^ I 

[^t^ 10-12 ^m^, 1978 fai^tsKsi »ftgl 
«tg^ ?t*f-f^R 'SltWtfflRg 5F=fC55l“l^ 'SRilll^ 
'®tc« ^Twl^f f<®R nrg^wg TOt^ 
^93'® *11«T 1^331^^ "ifTOni 

^ c’ff® I ] 


ulUHPABA jaik:x1s:’.*a rb.;:i{) library 







PC^ f^P?I 1968 »itC5f CT ^t'S^ 

iSlf^it ^flCSR, ^ CT <2{f^^ 
=fkl Pi^t?5?it^'9 *r^ mfS 

«frh55rW I 

'ifcifii 5[w '®rtci 

(J) 'srfccitRi (2) *rfrrnti? 

(3) ‘csrt^p^f^’ P[®t=r nfai^i 

(4) TiUBst ^ 

c^ (5) TN*f^ 'sispc^nr tNI *1^^, 

(6) ^wla^cifii erar sjfjn ?r^1 
(2}^ tfjf^CTfPN I 


^*111 «;tiifi5in 

‘%^tnf5T m «PTt^ »iPi1^’ 

^'Btcn 

30PH 79 'a{<1?rfCf ^ ^m\^ 

«r!rf#t< C^t’TfeiMJ 

'iPl5f5 ^ffc^tFSTl 
^l >ilt Cipr 

3& j 1f 5I^ ^TPf «(sat*t^ ‘ii»r. 

*i®t^ c^?itfeaj wr 

5f%?R ^5(7^ 'K t£pj. t^. I ^^t?l *!C7J 
?« #J&**r5tW7l «2{t? C«r?“1’ 

=W TjiN' stt® '2tf'<-!T ^Sfl 

PaPT'^fl, ’!ts(t7I«l ’R'WW 


'il viTTlI '2tt7r *t!pt*ff5 SR’fet? PalCSTTJ 
S*Ri ^rtcsrf^srrssF *itV79ftsif5 

^rt^n papr <sjc^ i * 41 :^ 

CTf*N, Tf¥l 3FT5T 'Q f^ 

^rt^P^'Q -srt irf^ wi 

c’p^trw tPtI ^rcs^r, 'srfspPr^ 'q 
«2|ir4ffi:^5 4f»rNnl i 

Plw (WW^ cTrf’f, 

5t'e^ 

cif1-*rr«i5f *pfl^ I 

«ii ft^t'e 'pafir cin?rl’ 

‘f)& opH’ «r?fa 1 

4lla^^f5?r ^jftfli '6 pafsT tfmtoni 
4 ^ aPrt^ '6 ^c^itvSTi 

[^7aa?( ^ »rtw ^ff I 


*r5tf5 BRt^l'f % I 

^«n »i"^ 

il'SftPt*! *PIW® W5 af%r 

f}flf*i ^ I 60-70 artc»f 

^i^sm 4Tn 'stsrncTf 
^rtFrt c*iwf? »il^ ^ pafih »rtx5rhf 
4C«fcn PaWl 4^15 

c^lTt=r «t^ 9|t5 3fnif|5i ^<t3{ (?it 
•TKhtPi ^Jt^rai TTf?, >r5j5?f«i srli^, 

cnt^rtijwf 

C*!Wf|5r|Sfl *lf%5PCT^ «W5I 

pat^ »j*N^fiPr c^«twfc^ 4Ts «ic^iw upRt 
SwfPt 4fff^*f?nBlm’TftRt? ^?P5^CTO 
f^at^lar? ^?t%hr«|3|7i »Kf 
^rWwif 9it9 4# w I 
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f^mm (sumi 


: ctt^ttsfrai >rhii 
c*rNW^c^« 'e*ra ^ ^wcspT I 
>iWT ^ .«(vrii >it%i 

’r*rj ^ c’^t’fi i 1940 jur^r 
cnt^rfsRt^ ^55 sft’tcBRi >rWi?n 

istsftsi I viRl 11 ^ 

^nisf <?i, ^'flu’s «rt3i, flrfsi 

*ft^i c^ fw Hff^^ •ri'51 

c^ ft ^ K *fc^ 

WfSr C€flf5^T>l?'li «(N fW'Q ^51 ^ I 

'ii^>R *rt^ c»i TO ftj I 

fN R, «ttC3 

^ ^ I C»l TO CTTW^^r, «|^?f epI^t^T 'Q 
f%f5“( ‘iit 

«!i^ *ninr (?rf^ 

‘^^^jtt*rf^’-^ii «t^tpi« ^; 

I =iPtJlC^T^f^ cnt^fll' 'Q’ni 

^f5 'srtf^vhi I 

c*rt^ »(t?^t?i TO ^15 ntn =?t»fi 

^rtf^Kir ?l 1 c«( ’It^^T “lapc^ 

»rff^ ’(tc^, " 3 ^ *K?i ^'6 

CTt?itC5il ^ j ^ I 5 ^ 15 ;^ 

ta «rtThi c*! 5Pt?i CT? I cTh^tfB?f 
«(^«r51 «JSITO 

^ I 5ijt$tf5?l ^Ttc« f^^?( C’Tf^ltsi^ti; 


rtt^^ «rai *nt«tfR <m. 4»i^t*ift?t 

«rt?r I c*fRftf9ic=ni *rWCTj ^ 
^jtr%f^?i Tm ^tfs «rt^i ^7tc« 

5111 «Rcw 
Tstc5iififf^5p siTfr^r^iiti ^ 

I 

■ «itw 

^i|JT. f»i. cnt^lt^iKani df^ ef^l 

5pc?i;n *i^ct w^itw «rt*(^r 

f*l. %. ?1«(5l "a^C*! C^iraiilta 

I9c*t 5;ir»^78 

CTCRtf^^1«T ‘f55f??11 »ll9t^ 3FtC5I?l’ 

^p§rtc»f t^'Slaf'® f^®t^ T58K*t^^ C5?& 

5R#5iI I ^*PIC*P 

^tf^ c*if^5^tc?i %i«rr^^ ‘fn. 

?lt5|C5nf 'Q '^1C«ltMl 

^?I51 I 

V' 

^C»l» t. 

^^^15 ’TS 10-^13 

eft?f9tf^ ‘Rst^r 'Q ^sri 

5!^^S; dti^^ 

c?p\^^5itfi^5p % I f^tiT 

'Q ^*it?5T 'Q ^'^1 

5|C®5t, si&'d^ff-i^ ^ I •nfNf^gf^ 





*fl?ftC*I? ’?5sn «tid 

'srf^tni '9 isjsptc? >2n[tPRf 

’?5i(l I vi)^ »i^ sfenfS f<f%g ?itc|?i ’ttB 5 t«ri?i 

'G Jit1w 

"si'sSltJfl?! 

I irff^^ 

G fijTttPl ^C5l« 

!^c!(?i '5(gT9 ciT&*^ iit| Ilia’s f^c-i?i 
c*itfk5& ?itf*ral vii^ »{f^^ 

»J*^C«f 5^511 ‘iltf^=( ^^5lt| 

CTtfk?i& ?itH?it<i C5i<p 

(THP '6 

’i^c^ ^r?ic^ I ^t?5t^;l «tf^ 
^<f^*^1*l?i-'^ ^jfvjftc^ cef^=i 

'^itf^w r *if^^sFn 

*1^1511 fk»l^?J «I^t«l® «P^1 ^ftc^', v£iTs 
( 1979 >rf«f) m^'mn ^ 

♦rtv <rt%^ I • t ^c’f jRdf 
G ^rt^tc-m vii^pfg «rh5jf%^ Jifl-!?! 

ntCl I <i)^?(i*t 

»r«Fi CT, f^*5(€fit«fi^?r!i| 

=¥tc?l C^=l 

4^*n fifStRR ^1 C»f«n ^ ^ I '5til^ 

igratPf 4^«r!r <2j«(t^ 

iftf^ 

»iW*N ^^1 

^Stv^ «R>rt«ft?lWil ^c-w 


'srf^irnf 

<2lC?ter5T f|5I I *r^T[if 
C^ ‘4’5' 

^rf^’T siff?! ^ ^icwt^’rc^ra i’J’ 

Jlt’fCSl^l'a 'SI5pt51 f^ Tt^TlQCSI *l^Wl 
Q\y 4'\ Ftn vfiTN 

^fspqj \^^ «l1c^ I 

■nt ^'«IJ Rc'.’^atc^ *t’‘it^ ^9f 

I *1^ 

I f3»lfs 

*t« tf'ifB t^^ii^f ®«ij »r"2tc^^ 

fsf^ I 5it*4^f^^ «CW *rtKl?l®l 

CT, 'srMtf®^ ’i^prtr’l^^j 
>1^ 5i^^lT^ ^'31’lfS 

^C'St’t I C’llfe f^'I C^ 'S^ll^ 

<R1 I 

« jj'sj^ vii^ffB f^®1, 

5PWil'6 C^ "=[1^ I 

.'StSf ^I’W ^ 

♦ifl53j *n|c'$ ^’Tt*(t5ic«ni ^c’f 

Wti5^ »jf^ ’f’lK 

vfli^fS fwl ^.^1 ''ff?l‘f1 ^ 

c^t^i f^®'t^^ ‘^1^ si'fjfS 

sltTO W filFff?!'® 

c*fR3(i ii.m\ *1^^ 

^31 ^11 ^?d 'srfsjis.f^isrt f^f^ 

'Q NC9RC*f3l >l?lt5lll. ^1^1 
^3it9 f^f%g f^aitc^i3i ’Prh!ct3i« 

^1 «rai cfN c^ 1^«tr^ w,^\ 
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•iw «npni*i ^91 =^wN ^1 CTf <2lwN?i^ 

t5 tfW® ^ I c’Rsi M=i( ^pfwi 

f^ »IP5J« C^tsr W ^i^ CT, CJfC^ I ^ «ftf imm 

fitnfNcsr? c^cai src^ cfto^ i^®r% 

*IC^ CT ’Tf^^tprni ’fi?? 

'5wt^9 5t^. ^st^ Ofc-I^ ^tcw i 

c^rf’tj^l'« ^<t?p?ic*f?i 51^ isif,^5P “if^ 

^vs «fwi?c?i 51^ jpiPF ^ I ^’pfs 

mtm^ ®wt%f fT^t^ w (?f-i w»iT?l 

^ I c^cai <2i«pr orfJF __ 

BTf^il C^1^, C^t^ ['sit^Hf^t^'t^ ^llai^l, 3U-I 1978 ] 


.idAftt. 

sitc^PiMii 5f?i5i <5jt;5t-f m-i{ f^f% r^c? csK c^iw 

’fTft *lt^»IW I «1jtc®tf*iw flCSfST >(#t '« '5(1%^1'® I 'S^ i'l 

^1, f®f% ^t#l<i c'lt’ij »i5^f^4i'Q ■’sc^ I 

Ttff?i ^C3r f«i^^ <f(^^ (?i^1 ^ 

PlWf|c9R, ^ f^c«lf^C5j^f ’^tflu b^srrR^ ®C3r i 

«(t*i I ni^*\ Ji’iitsT ?i’ptc< I 






W f^sst^ nftwr eft^^ 

'sj^jsH cwc^ csft^c^*! *i*N’^t>r 5¥tc5 «K»i c^Wri 

• • ■ ‘ , , . 'j %Bpf >ltcai^ I 1%-t^ CT CTiRl ^ 

.. . ' ’ J cm I '=i^j*R dfc^n csit^l^^ ’TN^fpr 

_ c»i^ c^=»i I 

Pf^ ^ ^ -i. 

^tFl^ 5|P5jajJltC«« f^R fl<W9f 

^'sni.5ii?e| 5?pi%5i^r ^it^l I 

^«| l^wtsi ”^*1 ^?IC15 I 

f^aR ^ifiRCfni !1J5S( ?K?|;t[H 

^iferstc^ vica^f^c?! ^«rt?it51 <i.'wtf?f''sft’fT^ 'srfc?;i 

^4^« ^^5t?p(jt?r?i *55^51 f^c»i?r«tR i 

*rN«(Jl^ ^tii nr?iri5f®^ ^tsj c?«i[l i '“rt’rfsif *i*N«ijt?j. ^ if«5t?ic«i 

«tJp>iR:, ^flfj—ilPfPI^f if^Rl’Ftd' ^ 5000 JfR 4C«i^^ 1 

•tfflW c*lt nU ^«ftwt’t7 <3^*1 I 

—^9?!? ftatsi *tf^^ *tpsf; JTSt’lf^ ] 


1906 *rfc5i '5(^1 ^iieitpfpfii (R5in c*f^ ^Fw^r i 

f5r»1 Cf^f »t«? 'Q^Ri^ ^?JP5=T 

fesj^ I «RC5 »ti^^tc?ra can^’a?! '€ ^tarr<[’^1^ 'Q^l^tat f^^rtf^apR 

capcaj^ 'Q f^arc^F i f«r^ 

1923 »rtc5i m *Tf-f ^ nfr^tn 

CTWtfl *icw ^ I fftff^tPi «it»iR ^Ps ^it® 

^c?i *roi f®f% f^%c^ warsr 5?c5ic«f CT^tf^^Ftsi t^c’t fiiRi i 

^Rfjcar Rnj^PRtcei f®f^ >£pi\ *51® ^ Tate Memorial *lif^ 5!t® I 

R t ’FWaf ^ fif'il’l *!t*(t^*l »l**lt*f^ f|c*!^ I 1932 *itCeT t^Ci^ f i®P?Rl 

*nrf^tc« ®t?r5l^ c?ic5i«i *itrai^ 

^ I 1962 *lt9| *1^9 «C*ni ^ *fS[9ttl Ft^ catW a^^iJR 

I 



C»rfC^tf5® 'QTf^Pni CW*t^ f^l% orI »tc«f ^ f|C»R l 
^f3T Pfr? «PT>Ri at^epi *K?i'Q' f^f% atf^irfPT Ttw tort i 

*RPi^ ^9it®W7 iiR* ^ 

^FPRI f^f^r vf:^ c&firaf|Tf fiWBThi ^€f ^ %s!?t i iss^ jpr 

t^fsr Associatiofn of Engineers, India, ^a'hf lii^* '®rartgr ^ «{f«ir(WRI *!Pr 
^ flcsi^r I f^STf^T flcsi^f I 

f^f^ JThll wf^f 5KiR {14 1979 ) I «ltif?l1 ^ «tf^ 

f^Wf*! I 


c<sp\ c^ ^*rfi?T «rt!??itli 79 ^^^^ *at^r 'e f^tw’ sstTfef ^ 

fPTC? I '®itJnn afaj^i (sr^-hc^T *ici5^ • 

« • • « • 

^pgfn*R (^ 

31c«t ^ 79 ‘wai '5^’ (fn-23, life ^^?pf8l-700006) ’fts&tl 

«n?n«R OT ^ I >r^>rNtflc«r!i arf^^f i 





^t'Tf^'i *}»i ^'«il f|cr, f»r'^.t«t5!^tfr 'srf’it^ (1979) 

5 *IC^5 S^C^T I ( R-23, ^t«r1 Sl^ ^ii|^1-70000& ) Rc*l^ JTW^*! 

I >f3|^ 5r»j-’i'57tc»f?i »r»t?i ^gi «ifc?it*( i 

'®tN—1-3 79 

?lft^ Rs'N 

’ilwtR ^i?5rfi»r v£i^ • 

»i^C9rsi I 

s '0 T-^t% 3^*1? K^t®rRrt5 

S 14^ Tfp, 1979, ^a9—R^Pt^I 5^ "?»•« » *W^m '5^=T’ R®^t 

Rt-23, Iit^l tl^, ^fil^Pt^l-700006 

felSTRRt 2t<ft=T ap5 

w1^-^t%»f?r ^«a R®tsTC5'®sji R®t^ nRw Rf^fl 

R>irf^ic5r^ 5n:«a Rsstc^i^ Rf^ R’^ca c^it^a^ i Ralwsi 

R^a R^?i Rc-i^sj-yf*! *i5t <2tift5f i ^£i^ R^c^ ^<sfft R'sR^c^ (2t«fN’t*tc^ 
Riifhs! f^^rR CTt’M’f ?p?i5iR ^ wl ^ i 
‘TO® ^*fR4 

f5t-23, ?ilBrl t!^ ^fl’S R®rN ‘iR’W 

^R’Pt^l-700006 
(?Ft=f: 55 066U 

»trW-*tfii¥tPfg «rf^ f^<f*i 

‘®rt 0 R®m’ ’t^RFR ^sjcat^c '®rf‘n^i <^ wfsjTrfr 79 

‘aiRr 0 R®tsi’-'ii^ ^ %«f «2{^RR1 »lfw, 

‘wt^ 0 R®t^’, R-23, ^ life, ’fRl^t^l-700006 ( CTl^ 55-0650) t^^PRlR *rftN I 

^<i5?tc*ni c«tR^ •tRi^ta’R«r^tsi ^aRs’rt’R «rWcin*CT 

»nE«Rt«O^^I __ __ _ __ ' 

^K^T\ 

‘wN 0 RatN’ (7f®5t?r 79 ’TN’^fll R^TIct «sNR^ W( I 






m 5WTrTC33 a»nt«a sic^n karcat iRsra aiPfi i kscas a«R 
aw ascai: srRia ahstai crj ^ k mlv. ?■ • -^m wma jiw >iw kwc^ aw 
awi: «mH wwa «rj 'snfsi k ^cafe ? 

ifl aara aw ^fsi ksK^ 51^ asca aTca*^5^R^^T ^ kafa kac^a anw <a^ 
^Ta fac® aicar ca rn, 'jia 5rR;i:aa an^taa ^Ttaa bri r.4T5T rt k^ 

??¥* i” vfi^w 

♦ ♦ * * 

“anwai ca %pii aia a-fa aiaca aifatacw, ta caiaia* afa awca t^a^ a^catf, 
ca aiaj cata ca*® wifas m ®iaca mm ; afsta:? anfa m a^ara kft» «rm fka 
anaia awsf^wa <3 afs[^wa aRi« Bflfa's 'Qa.'^a?; ww;acaa afaataa ^ 

m anta ca afaaia spcaf? «(sw a#? ca^ alaarw 'SRicas« aia fac® ^ i" 

I —«iftai 4 rln 

) _ 



^5TITC«I 

u'pv 

SII7U8?! «Tsi »f;J7cs^ W3P7 c^R <17 fri'ifsR ^Cf «ci i 'STT^ *if«r c^o ?PPCT <frar 

9nT«K?r '$7 ?rsp7 jti^, jit^h T*f;^ «?:5i:si:8? ♦«f?i»^7?r ^ i «ac»T5 

sr:»i7 'sipi:^ ?»ff^F7^ cs^iai^ ^‘IT5 ^?t«i i >&t ^?*rs 'si^cd^rs ssiT'ki;;?*! 

c5Tc^a ^ 5i7cif ^ 1 * cw ?fT?, r 7^ *rw w 

1937 si7ii;c’?3 ^*i?Tal 3»3; i 

^ii's ?r5ic$ 5n*na‘i3 «itsj3t CT7fJ7 «n c^n^n 3T7® » <t<i;?*f 

cupwj 3i;««r 3 ?fcsi 3 3I]« '^<337 373 1 *(?»w 3;«<f ws s^jcsri ♦n«?i7 

313, ^ctm sr.3F 3«:3s ©T«ni3, 3T er:»T, WR5f;t9r 3TC3S <nc5, «i7373 3^<t,f9r 
3TC3f sn!^ jA:5 i ia^ >i5i» sni®:??! 37 w=t « Cf^3??3T7n3 aniEil swj 3?ic»i 

OT3T 371:3 C3 «a37 KCS7W3 W^TC^ ta ’3i:37W sn^;C33 ^^1313 3S?«3 I 

3ji« 3?$ jn«i1 ct.7^ 37 W3 ^^'T^iceia wn^, 3;^«d 337 «flc*f3 

dl^W7 «Jf3r373 37 »I3C?I W33 C33 ?rt^7 3C3 ^ i 33*7^®1 3C®I siC3^ 53 37 I 

<50337 3I1C^ W ii73f^73 “i;!3 '£7 5^ 3137 a357C?l3 a;3;3 OTCW 3737 *igW3 ^t^sit^To I 

33'7^7C5ra >9^7 t^C*13a;a 333*1 3*373 8iRJ 3S?337 ^tcif3 3sf3«73 '?7»f;3^ 37 3J7l«3 1S1C353 3*37 
fffK3 ta(S3 I 3J7C«37 C3 ^57C3S ^7 3Ef33 3*71313 BFC37 33, 33'733Cfft3 «fl3sg7 f3t»I3 

3;a a^7C»nT ^RI’Q 33 , 3Jli:*S37 *'33 iT*E3 * 0 *^ 377^^3 3CSf f5l5TC33 ®7P3 3Wi;f*33 

fe."3C*n I 

3;«f5l7, ■I37*nT3ffl7 <5ll5licif3 31:97 317C«37 f33t't3 ®a37?ft 3*3; f537C3 

«n53«l 3*13 I ■15n<nc53 ^f*S^73?^ 3737 33*73 C^’3T37C3 Pt^ 37? I <£7^3? 

35^3 3I3T3 «73T ^C^37 37373W 37313t33S 373573 ?FC33 I <9^ ■«1*3t® 5»7 37:313?3’P 

^33*0*1 a*3t« I 313;C33 37^3 C3 t33'a3 *l*3f<53 373^7 TOt C3C3W ^TPF 

3*T7 53 «rt3^ ^33*03 a*3ts i aT*lTpf3 3737 <»sf«^3r 35l?-»RCT3 tSl73Tt3»I7 

^73 *Wt<S I <5lC33» a73^ KSR 3s1$-»(£W <03, C7S13^ 377C'S37« ^1$-»r5af 373 I 3737 
3^PI3 3rtd-a3«!, PlWflw, 5*1^?3T3 37<I7C3, 573^37C»f3 ^373713 3?; 3^<n73 WH^WS 
C3 »93^ f»T, -l’n<nCf3'6 9»I, ■IW73 3CS I 1937^ 591 P1737 37 CT^iR. 

377:«3, fin?3nC57I7C«3, f3i?IT5 f:373nC<»3 5a7CT3 <037 I «9W7 «n37 CTW CT 


• ^nt3C3T9l‘^3«r, ^nT3C373 



ftfltlt.'979j 43 

fpn 4nc«?n ^«iiti¥ ‘^or msw 4»^w wa m 

WC^ S’H I 

>roif^ upFijtrRTa fw; «pnHJ 2 n«ife Jicsf <iTtfj fi^mw 

^C5 I arir jrs i ^]rj <rpfj c^T'Q ^ i luw 

«J5rWT !R CT fOT^K^JT sn?IJ^?J SF^tnC?r « Zl^ 5IP! 

^or I ^c«i ifigi 'T^ncirwR f’T’tc^c'R «iu!»rs^w “Pn^fiRT 

?r^ ^w I 

PI TO iflsn^-TH wh c?.^ to 'cwq’ 

?i;w o?PT*i ’ll?! Jii I tag tfi^siTn ^ tw ^Tk?i oil?!!*!; ^iT^Jis <a^a^T?i 

cw fwm«?iT Q^cs 'oan'C i 

w 51SI3 snt6?i rIcs 5IPI ^ ^*15 tsiiSfT PIC® »nnr i lai? c*idrr- 

=OTC«?IT ^WTC^ 5iF??g?I «l®r 8 «n5K^5 5ri.«9f 5J1 r;c^!I jpn^fl 

*11131 ?c?l 5C»IC5 I 

5n?5TTci?^c«iiT 5iT*a?i*F5 ^pi spc? I m *i»iR, f>n»!; 

«1^'5R, ‘flSR ’ft?!*!® JRPl'G WH ?rrs5IC'R «l!® ^5IC5?I >IC5f «IT51?1 ^C?I I C’TOT- 

^Tc^aT-G si»nctf^ 5Fl$-n®cwni wt i »a^ ^tcbi? «a^ «mc'S?iT cal’! 

# 

5f1aT*i;ai?^ JiiiiT 5fTc®a 5i*n «n5ia ’t:aT:‘»p *ir;^w smait?® ewia anfaa 51 ® 
wc^ a^*T ^ac5 I 

5nJi;c^ §*t^Tw?a «»t 7 an'Sc^-.i ^zi sin^scRia siwcsi »a^c9iT:^ 

^rs'Ji'uni 5T^icJiT ^ I «a$ awi«i lira ^a^WTC^gr 

5cac5si I ^rr^ia »a’^c«TTcafa sfaTa^c® «;"®c^Tca lB§s.Tca’a ^Iscw a^^ir 

aiiswa ^’Ri ’rHr srraicsi efRi m i 

•aaia Brla^i am^ai siwa *fcg C3i^ m wa 'sn^ifa 1 

s^cTOia ^TcSarsfrca sn^^caa ^Tc*fT3 s*^zis sf^u »r;’FWT ajTC«a wsnca^ pot • 

«Jt PtPi^ c^T^i c^J? ant's?! ar®! c^itas >ea;a c®f?ia as-R aia 1 

5 li?, isTaH « «R]Tin caa^i wr cw anc'sa aisr wc^ >i;»*fa sisufi ^®tfl 

aa, ai f»fia aKtaa aw^icaa sn^nfaa aai a»^® 5 a 1 * 1 !“®*! cia®Ta 

anf'RPiTaT am'sa aic»Bi taaia aa ®ic'fa a^j^aR ® 1 ia aihca aica 'lai's^wa 

W^ia aaia brj i ®na 3ip?c5! 'sir^a' ^® 5 a ca (Uar aiTC'Sa ^csia aa acaj 

!$ai*nn*t5 nrsic^ aa;sf a? vca 1 «iTna ^ a^aT'O c*irt cat? w «ncafa^ia 
'Bnfaaial afasnai ^icaa »aia^a siaai faa;]g a»i!a® asaia B;ai aa-ia icjair.'sa 
•ncaa faait iw c^ripi wm ^i?»r ®Tc*fa •n*i1c'fa npr i 
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1 32«i 


«fFn m,^ «i*iWsf I piht ^ viim SnT< 

mjM ®*nonr ^ i ^ im ^m«5 «rm »w?*rs asfirr® i «tws5 

S»tsn?^ sfwi ssi^iqi^l^ ^ c«fc^ TO ^ ^m^fPs i jjs'sitw ®i?rc®5 
31‘b:5ri oiiin ^ifsRqi TO?t 5fiT?-ia?i ^ !«fBCT 1 

«T3ifc ^;f?nc^ m ggi?!? m &^c*ft«i^ 5i;5T« 1 

^l<i?I <1?lHT’nC?l ^JtC®3T « ^IRI 5IT15T !Jn®T?5ST « 5ft§91 JfflJill 

51SIWTPR ^'11 I CffW CtfW sis0f^wn»19 « 5TS- 

^T(ftc«f.U5i3;'f"®12fT<!lOTW?r jn^T srwfsi^ anj? 5ni75?[ sfjn ^c^sar ifcsi 

«»T^*rH 5C5ire I 

45p«n sfRT^ w ^f's ^*[13 <iTS, »a^ TO3T, fj?s5!C«fC[ sn!?;c^ ji»«i; i 
«aWiI 4^ W5PiTgfC5 ?IWC5I ?!»T5ni:*f?^ 9IT® I 


^•siJ^tCSI f ^ ?ig?P«n C^»r (?l^t?I I 4®^ ^4 C% ’llfif 

cetrt C«r^1 I 4t ^fscp 1 4? ^fWI 

'5lC^C«f<l -lfl':?l ^t=lt^5?5l ^tfH?l I ^t?! 4«pf^5f C’iC^ 4®f5I 4?1^5I-(S(^tl^ij 

T?CHI 4^15 I *nit’t-f%C^^ I 

♦t^it’f 5fl cm '»iw c<c^ ?C5 I 

» ♦ * # ♦ • 

nt^^itsitii ^*(3 fl5i?;cvs^ 4 ?f&i ^Vi 1 

f^at^ ®t; nr®, 4 ^ cscsiin 1 

f%1^^9l5l, 'Tt^l ^<«.«ltfir® 4 Tn f^|c5i^ «rt^? *iwt< 

C«f^ C’fC’P CTfl 5fW Cf« I ^ #t5I ^4?I '*J'hR‘ttiC*t 

cT<n ^ I 4t ’urT’ifef^ acsi4 >icf m ^t51 



w; iiTw efwjto ww H «9SR wwcci ? jit cwra^ 

I <5R»fj CTTSfT I sir™®! a!® ^ \ ^f^amsT’Q w^ra 

CT^ ^fi^rei^csTTPs c^i ant? ?rc^T?Tc^ at« ?iTsi?f tsirc? csiic?; asi 

ansi;, w, c? ?T ^tc?, !^ t»w i^efegitsi 1 1 

^? mnm c?t$ ^?T«fCira 

fsi9K® ^ I §‘g 5iS|\&;fiit^ 9fir;, w»f, 

^sis cw, sf5i, ig^ ^rrsrc® i cac5i« wm ’ri^i 

pf^i aT3?rT *iTw sTT I ar^*fi kOT-tof-ar^rs^ij ais^ w^i *n5 ^ s?csi crct 

C^fTSlTP! ?T>I fejITOS? I 

anfsi lamJT pr aj®^ c^rit ^ i c^$ ?«! ^ i 

JTT 51^® JBf, aiT^^ Bftf^'Q ?[5rc® nra i iit§ siT«fT snt?, sni?, im 

f5r$:fii$: ?Fc?i, ?r5!?«i5Tei1 ’m, ifiSR ??F m \ jit 5*1^3 aipjR' 

ci?^, «fic?iTcaw?f *j?rT ni t^R i iiW aficst liiancajf c^ awt?? arp'w' 

51® ??5I I 

5if®j^ arrtsif?!^ spcsfs?^ ^af®, 'Q ^^»af “Jra; ^iicsR i 

5?i, ^rrfnr^ air; ?? fwiw ? m?as«p an; t®Tira aaa nsie? ^af^wn i 
stnf^ nnssi «nn Rsupi ,g^T an; ni^ntR i ^Ic^n ^c»a <Ftn seitR 
^fsR'imn « ^Mn®H^nT i ^t^^^tninni sfl^oiwl^cffn anrsia'sr® fnto nn^a nai ^®?n nsncna i 
®TCtfn ^ aw a^ca awni naicn tnaa^i nr aTtfitn^ afnarn? n^nnin Dinara ta arw, 
wia^ catn* can m aTamiR ^caw ar aya a?na® ^n, aiTnin wia^ ni caa;fffipp 
ntc^ fata ^ ^cn i ig^ a»aa;!gin a«j ama m ^ «iins?$ c?i5 ??n® i <g^ 

•g® armtai arra 4 ® ®npT®Tt^ 5c@i ca iaf$ tnna ar'fin’^tns tacac*^ 300 nra ^i§c® arcn 1 
anno ?;f$ aar anc? 1 «gn«t$ ?;a wn, aiant$ argfcnr^ala aRp«r^ns cnn ?cn tan 1 

(g®an ntnin ^pta ail*fl<p an;n 'fra ac^ am, sns n^cnn* ara dmn r fn*^, 
®TOa ansRiT art’s? an; a;an c?a ? aasRs, <gc? aronTcer, tgo trawn ^anaS' 
ai»n1?Tn ?nca ar 1 c®Tsim a® tf;a 5T^, ®® wjan caiaR «g te arts, ®t ta 500 Wn 
1000 faJm t?^nT ®ino taa^, ar ca c?ia awma an;n aw <g?T? armai 1 ff®Tn®:, 
<g ?aj^ usu9 a;c37c® airaca ar t?w ^nta amta ar 1 nanaaitan aw onap 
nrtanr« antsitn?rn annc^ nrtai? an; a^roa 1 

*,■>.^^.^ /^srji+jr f;*rf;—i 24 ana®(i I 



(arr^*! 

‘RtffBfTRldg’ <T Jf^cw ‘W W JIM “SlWlkS SB >l?i?fT 

^fPRT^fd C5ic«r c^5i 'QcSf, '513 «n?i »rt?ira ^nsww ^iic’i sn i «a^$ 

w «n^c9i«, wi «ipk^^ w^ i «a^RT 4$ 5151 ^ 1 4t?i^ ‘fw’ 

TO^rm—t^sn<o<n^OT<3, mm\ 46sot f^wT^c® i ^cb^ 

w «ii»aBtT?r t^,i5 w^, c>i^w!?« «is»i 1 OTT®c*ii®«55 ’jsbT'O, fa^ to 
•f;toT I 

to«a^s!^^*fT -511TT ^ai^fwra, swsi;;*i-4?b?pft?i^ >rc^ 4^ *na, 
'SHI?! tm a1c«5i Snnsi btst, us\ «ip^ 1 »i!m?ra TO'e—t^^^i 4asiT«i 
*i>u, ^ ^C5 ^ ^ —'c^ c*6iciiBf’ ^ ^ to cac^ 1 

catocada m artaw sna m tor i 

t^, aisn-BOT W'aTPf ta^r?? c^ »a« snara*! sira^aa to c^ ■^sraT<3 
pwiCT 4-5 fw ^a^saanral sTO^rca' 6i6;afi ai^, ai ^rw bwot ^ ^a m «# 
<3 ym cafff8rTca6a surest ^4a m to *nfa 1 ca ‘w catoica^a* 
aa'-n anii ^ sj^su <3 aiascia ^as aw 1 »i;a; ^ iw, « 9 f 6 aroa !a*ga <3 mfli sn 1 
arwa sna^wa ?ptw 46 'snw;® ^ tor i 46cas aisrta ca!iP8nca6a<3 a»n aw 1 
«i^aw ca!wTca6a fefaa bri acawRla 1 !ac«aa «ita t$a1 «fla^ «iiwia1 
2. (r^6 sc6a swa 3. .fla«t6 a? Brsinia 1 

fte fawa^a ^sal «aa46 an»nn?ft waicar caw 1 (fW) 1 «ii»wTa1a 
a^toa mi snaia ,§*Kaa pwt«i f®R!6 facwica 1 waiOTa afeaa to aiaiaa 
«iT»isiia1a sTs^ ca, to a^rc« a!® taca^ siT«na ^*ica ^tcSri wiot « 
^iwisna^a W (shelfhaa sncai «aai6 5c6a mu aiaia m erw^n «naca 1 4a 
wi^ A B C D E F K6a siaa; «af6OT «n»isna1a »a4acw wawr «aa? w- 
m aicafa BfWm to 5,1fw aina !aa» to ar^ arwi caw « ««46 a^ m%,< 
*nai sTTOia ®;faca arai i sc6a siaata^ an»fsnalOT aca^ ^aia to 
• rtofia BKBT toca to ca 1 TOnaTa awesw »i]in a^te ww c«reaT to i 
* nawa «ia^a an*wia1a totaa aBisi ^nac'eara swia ^ wta 1 tol «fla toa 


•caciwifeii cmj-wiraaa, vf^ 



1979 ] >llf ClfaFWfClhl 47 

t«W 5$ 'if fTO K5a ®fa»R 51SHJ CT »lT!f-^ Ifa^ 

trow TO»» wc^ ^ ^9f «nTOi1?r f^^cia 5fm 5W ^ i k$« 





5TW?$ w?f»ncar «fTfis to? »r;fjisc?r j?t «nc? i ^ aM«R 

^:ir ^ 'Q ^Tf iFTifj to TOn «ira 3 vrsr 551 ^iro m jFT«?gf$c 4 y «?;» cfw 

•nf?w wm ^ai *nc5 1 

*raHT5 ctw P1W, 5?te wm «ii5PiTlfl3 wi?j ^ 

•■pw®* 5—T'^C ^4 55 I 


m t5 ^t95 ®t? ?tC5J5 J5W C^t?T? ?ksi5 ^^^] 

C*»f?T5 5tJ( 5? I ft® ^csni aits-w^ 5tWfl ^§1^1 KJf s(i, 

ftWCfflfll nUU‘\ filT^ICf? 5tCJl5 'ift^t'l ^iC? CifWC^J? I ®1c® m 5H, C5t?t5 5tPW 

^’^CWI C5^ opTs ftif® 5? 9 I f<«it5^:5l 

?l51CT5 C5t^1 *55; *I*;W5 51C55 ^^1®1 <K! I 




ac*5Tir »f;f$ worn «nc?, >it5RP ^ i 

1. af^s^nrrc® w sjh f«F f^c^ ^a?T fro'?! ^ ? 

(a) ?i«& 'Q srmjsigciRT ®a?r 1 

(b) af^« ?jf>fSBr 555 -Q ^csrra ^a?t 1 

2. ^ 9 ; (Hartz) ? 

(a) >«n?if?j WTC«^ «g^ I 

(b) «K^ 01^ I 

3. ^ siwfCJi?r «a^c^ ‘a?® WTtS «itw pf^t ? 

( 3 ) 5i«W m 1 

(b) «£j?r? we5i?T af^^'pra ^3 <;;^?rra i 

4. cp=sRncar c>iHT 5?r w^r ? 

(l) C5PTta?J ^ I 

(b) i£i^ ®nr5'55i vpt H NO <3 t*sr «ng$5? MCI-ia?T efJiT 1 

5. 0 018 sipfj ’f^’snT ^ ? 

(a) 603 X 10’^’ 

b) 603 XlO^" 

6. (Hydrometer) ^ ? 

(a) a*fTc«i^ ^ Want \ 

(b) a*fTC«j'?r 'Bnca?*»p^ 1 

7. si;?i, arsT fi'^~v93;a ©?*®OT?f ^Tsi ^ ? 

(a) ?nc5FT5!?n (Ruflesia) I 

(b) ^ » 

8. m t»^^«R5T?l at^T«i ^ cac^i— 

(a) f9i^^t*Rn Rtia ^ 1 

(b) Btia ^ I 

9. sttonM^Pi (Glycolysis) PFT«rra ^ ? 

(a) aiWai^CW ‘ 

(b) 5iT ^d?i4H: f ^: ffT!r I 

10. csfir; m >nc«n^>ifcsR ^?i;ca Ka ? 

(a) ^8iT 

(b) ara, stTa, 





19791 




V 


! 1. RTTSi: ta«i1?r ? 

(a) swsf ca«i1?i I 

(b) I 

12. 5f;?i'a?«i 5m ^ ? 

{a) <<3 7q:7i*^ m 5»5 I 

(b) 5*3 '3 51:;!:^% sicifj m i 

13. cwi; 'srra's;? ? 

(a) wp I 

(b) im I 

14. grsT^ fjRrcsi?i a?[fT ? 

(a) 55nT5i;^H (Ampere) 

(b) ciFfsi? (Flamming) 

15. #5f (exocrine gland) c«ic^ ?fTTOf?f^ Risf-i 

’ j 

(a) (enzyme); ’ / 

(b) Jj^csTR (hormone) i 

16. sif^ ^ C^5T ? 

(a) 55nit®:RT5t 5i?5si?j mj i 

(b) gf»5^ ^«Ri w I 

17. sfferr 5W— 

(a) Wfsi:? ; 

(b) f®$itsi?r Kifjir \ 

18 . ?KC?i ^iw— 

(a) I 


^5’? 

1. (a) 2. (a) 3. (b) 4. (a) 5 (b) 6. (b) 7. (a) 8. (a) 9. (a) 10. (b) 11. (a) 
12. (a) 13. (b) 14. (a) 15. (a) 16. (a) 17. (b) 18. (a) 




^ 1978 

^5?i SITC3I 51^ <3 sn??;;^ (£i^f$ ^ 

wmT?i efcin cjtw^ i ^ wir-s-^f 

jnsic^wi 01^ (1978) aTisf'f^tnT^ a;?i5^i<i cacsL^ t«*i5f^ 
c^t'JTSTC^; ca:?r;s^^T f®^T5f-T c^tsfsrc^i <n^x 

«flT€j'7 Ji35p^<5ICi? I 


afn«*i"f^'fn?r c^i k-ns?;? c^k-<^ a^c;s?i?f ^tirr 5 :c 5R aiT-ima aws 

a?T«n"-t^Rl 'a^?q3?T-r ^7[c?,tii:.fnTiT H335 ^Tia^^rr (Pyotr Kapitsa) la^; snf^'i? 
^f<iTCs|!i c^fsT C'5 ?-t:^ 1'T ^?i7i7:.-i5?il.T ®3 ^nr.Rf c’lJiTsmiJi (Arno Penzias) <3 ®s ?rt5' 
(’.Robert V 7 il^o;,) 1 

f ^3.^ ^ ^Th<aT:?p WW5T mm 

ia!;’F^i:?i siI^m'-^ittit's:, ‘a-»f«T ^?ra 84 ^ 5 ^ 1 ^155 f^^-Tm^isTa ‘wi«r‘f^aTCJT?r c'!3-cs pt 

«i-^ff7W3 srC'i7 vfl^ c'T'C'ST 5:c5:5, ^ I 

5TDI^’5m litil ^^Tfs 5 C?iT5^?J:^ I 

1894 377M 05^ C^;i7^7 i?I aTa^C?I W»5l I hsj y?;;?:^, 555<15T!l 

t«5?*7 siTiT;^ f:a? 5 :-- 7 . 7 , cw-sawT-it ^375 mm t? 5 T 'sts 

^31« ?i 3 $ I >ic5r a';7^»i§7$ *FcgsT <a3^ 

1912 57TC5T C7t»j W5Ta‘<;^‘ ate7c$^??77575i ®?«' ![ij i aT^c^3sfi7C35 

^C3?5C5lJ7 ^*777^^ t'5. I<5. C*'7ST:^5i;^f>iP7?[ I a37^-^P[ ^3 f«f!7 

f3«T£?73 ta?5:vf^ tstrT 5J «r.5T5TSr ^'67?; I ^f5SlW7 3lf»Pf5 ^13CT 

PKsi 'saw 53*1 t3'i3'3 I ?«!•? !j7c^ 5C3 ac^a, ^a3 ms(« <a^snB a:,ir siT?n ?rra 

»a3^ ®t3 *a^<3 5II37 ?na i 

«pnTa3* c^l 5iSIC3 511T3C3^33 f3S5; 3^373 BfCJIT f3C*fC»t fSCSH I 

«a^ SR tf?'*t9R3r 517513 3f«a “T^c^riT «a3? 3^^:^ aiBC^R >tN3'^a;«f‘ >wcf ^pifawi 

•t? 3PTf5i3it&l i35fii^7t^ Wit f^:, 35f^3f1^1-7t)002'-) 
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«rr!^ttr, 1‘579 ] ’KS5fr.5? 

c^c5<!n?C3i ’acgjT «ij^sna f^icg i- ^'C*?f-v£i?i ?pih^>iT 1921 mei 9i*®w 





^<sF fwF® ^piTc«Ji:fe*r ^ui’iciStfra t«:55Tjq‘l ?rw5c>!rns^^ 

f®?JT c*R ^?^>iTc^ sfcm 

Cff^ I ?im!Jc«FT5' 3!*sr5 I ^ssi^T^ ‘^if5i5?f ^c?f siwj ^ 

aT'a^Tc®'^ fira T«ri i ?isi^ l^t?? ff j1?r^?i f<r,7 ^a?!? ’^k i?;f$ 5f!si?? 5?r i 

c^cBf a?s«n-.'* C'^ffi kcir ’i«ir k»^^Tf^ 'sna'j? tor i 

t®fR ®nk«TO ns )^' cwcini mv sT^Fer »iht5t at 'c:?jt 9 *n?r i 

aa^sl^TC'ST ‘^if*«RT?i tiihf 3 ^;g’ rtw “^hlss i ^K'5t"®a 5gi<rc5$gl?i 
«f8ITC5Rl t^lR 5R '51^ BfCRT iff:5cR?l TrR^*I 

TO PfR I k*^ tils TOR Mr »^PfC«1 «rT^ I 



«!l« 
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I .'2w| 5^, li( 


1934 siTcer I^fjrapr i «(« 40 ^ *o t^s? 

OTif^c^ l§f!rap??f ’RJUBi t^TR ^srro i ^iso 

^>5;® 9tn5! <3 fi?iisi»isiiin 51*^!^® s^gii 1 <5551 f^girn?Ri 

3f^s-^US1«T5 a^SR^ ^JT^T?f iHt 'BRT^jp 5fflTK®!«I 3^*1 t®!if, 

I c^nsi^-a^siCT?! a?!^ to ^racf^r <s?\k ^a-fJT^g^ 

5i?wmc‘f?T ^isjJijT >i*^5is' 3i*a^« 01^?$ tof a^»i i 

^^w?«t*raii? w^^Ria atn«i1^s5T5i't jt*i, 19^^ f 1 

c?fsiJ? ^c?iiT, GssiT^ ^>8 tj?si"T«i 1 

^5?i5ft^j:«i?i w «csilf^^ m '9’«r ^1 to^ 

I 1935 aiw toia 1 

tore:? 'ck '5iyiT«i7fi«i ^'fTwa ®fwi ^*ijTa^ ^ifaw cfpntowa a^siRfiT ell's 
^KJ? I Wltoo gito^ UTC'i^ ©^*51 >i*siTiT ‘'61®'T?1 ^ c^iW a^iH 55 I 
fsk C5iT5lICi?k 5C5ei t^l?! 'SlT^TWfsi silkk \m\^ 'SIT^TCtftsRl 

eitfiTT, SfIsi'H 'SIT^TC'ffsiS >»>IT, ^^ICeiT, «lieit®r5(a‘ «aia tof5WneiC5?l 

'5i«iJTa^ iS\^K 'siac'k ^sk toM wceii i 1974 >nceito mus 

»9c?ifeeR I fercacfi? I '5t?r ^ « 

spi^i'^Faa’ I 

•■ ®i5JTa«p #as>ir5 m ir,-^.! atna'-to^l 

1978 >nc5T piTW^ cac5C5^ ^k ^eni^ ^Ji 'sic?!^ ^5;[«i »fi5? 'stc'f^ 

aw5*iT5 k5a^*^'8 >i*a;a* ’'^'s’o i ^55 *ic5 15 s 'srrawT 135 “ ®s 551 ^ 

^siai? sjtol'QCg'S Glte*R’ 5T 5l5Tma!^^ '6i«i;^«5f kk^ej 11^1^- 

5lfeiC5 '5fl>iC5JT I 'Stc^ ‘k^T 5 TTn’ JIW 5i^kc»T5 asjTei ^T?l 

5IiaTC5 5C«(®6 3!I515T I i9^ aP[5«n5 *^fkC'S GTTPfoT W'G^T 5C5C5 I 

‘k^f 5Tl<’ '5'5 '5iiT;;>nC5 51^5 C^$ 55C?I5'Q «ITC5I ka^ei kP^BlC*r?l k*53^I*® 

a;k55 5W5 ?F?aei 5T siwj C5 '5Ta 5c?if5a ^T ©s caiitopi <3 

©: I ©8 CaiT?®f5TPl5 55a <3^5 45 555 I k'Ta 5'5klC5 C5eiC&iei>.5'R eiTT5C5$kW-ia5 

C5!©<3 kai5‘ k^TCn5 ^KO-JF I ©k ^»5 mca'ilks l ©k 515T BTSF^T 5T5>fIC55 

acat a:;® toa i 1940 aica caatom afaaia sfica'a’^ c5Pg ^ucak^sw ^ 'sncaa i 
caarca ^5 aaa ^55 C5sc$f5ei aiaraa 5T55;ca 1 aaca Ma m a^ca «55s!§ 

»jca 155? ac5 k^555^ fak 5Jcac^ «i5j5a ^caa 1 5;555 aiak^s k®Tta 5 ^ 1 ^ 55515 a5 
l©k ^patol f5'^f5'fTTe!5 WC^s 5T©5S ^ I 1961 aiCa kk C5a C ^efC ^P H em5C555lW 
im ctR laa? ‘wars’ sFfa k^»aTii5 a^iw mm ^roia i 1962 area kk 
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*PfT«l'f^*fTra f©5f^ 5n^ ^C?R I ^ C‘^f^T3^ iTTilT ^ 5]*SIT»P1T 

C»iraC5ST I f'stiT *fITf<l5I STHSfitsffra?! snf^ii *r:;5RITC'^ JITWiFr 'aflTOt*! 

jntSC'JPf « fspji;^ f^RfWJTffTC^ ^TPlk^i? ^n^iffsi 'spp qsn^JI «UT*^ ^HC^WJ^W-rlRf 
’pt^n, c*^ (a<* ?^^T<fr7i5!ni i^wbr 

n?m I insi^ $ri^1?i f^fi? i 

I7fl*l f^STfii^CW (9^ >iN^Tl^ ^1 Pt5 

<8nc? I 


(JTIAliPARA j;.iKuiSilNA I uiiUiJ LIBKARY 





^^6 : ®fTC5it?m^ ?iTC«eg »I5GI cfni i 

195R 42 •m \ ^'snw i;^^cjpi‘7 

»i'a«i‘N'fTT ’ic^^*!! fm’ia a^jw i 

^>1^ 1957 mM t^(?ra sn’s^ 

^ «fi^^ 1962 >nc»t ^Tkt«fTt<5T c$5FCin^?«5 c«fc^ h-«9|5-f® tssft ffn« 

I 1963 7m c^n’i cfR i ©s f^c*^ s?Hr ^ 

c«fw ’I'sipwr 511® I 'strtw «uTc»lT^rfsi^n5i ^•'^iiRipwiei ^c»li5if5wn»r 

c?i!®fl ^jiraK’^Ji 'srrcsif^^R Wef^ pi7>iTtffei 

I 





oetK 




: 1978 >nc3i wwsi werr ?BiC5 

(Si^T^TC^ fr.^c^Tg ®8 H§tsi facs^i (Peter Mitchcll)-c^ i 2n«l- 

ct ^ (J?i ®8 tsic5-ic^ wtc^ 5J.515 w 

^RiPTCtffsi ^ >iTC?P*>I i ®S fsiC5»T <3 ^JnSTPO 

’Tc^'iT <jsi:?ic5iT OT?$ t[C5Tr ‘c^fsjsTJicsrff^^ I *9^ ^rr^piT ef*kc^^ 

?iT»iT?ftJ?^ pf^T'si^'Ri 5f^®i ^c?i 

31 ^fT<lIT =P^T I 2fI«l-.J5iT^‘t?I CSI C*-J>Ctf 3lwa 5L?C5, 


$:•' »... 




I.'f 






cJif^ 5n*af3^w *ni?i ’tfiils® i ^«®c>ra c^ «K?r^ <i?ipiit 

<ji^ '0 '8[n®w^ w c3nt9Tt’*K®Bf ^nsoc^iT wc^ ^ripi?? "ilf 

iii^t 9nc®iT^^*c?tt>Ri *iT<iiw t5i^-®iin^ o ^5tw W7W ?i;’^nif?r$ ♦ncsi 
^ ^5^55 >nsnc^ ^T«m ^ i 

1961 5rTC»t m f*ic5»T w 3^ asr^ ^t?R, 3^ »rt»iw «?pt i 
913 15 ^ *rc!t 3t!i >3 «t;nM 9ic^«nm5?f ♦raHi? pri wci, »;«! 35 y(i^ 1 
®S fsKK^RI ^SITJ? ^ 58 I »l*3PT af**!?!?*! =W?PT I 1950 >}TC»l f3^T 
W^»nr c«fw aT«f-*^niP? 3#c?i^ t®5rt »rP5 ^or i 1955 c«iw 1963 jw 






'BfWfr, 1979 ] f^rw 55 

Mj? •^5nr®<i aT«i1?^ f^c?T ?iT5n#Rs 

feaw i 1964 7nm !«??? ’iHsi ^?ii?'ec?j5r'Ti» fsw '5i«fpp»tpf 

piT’J'fH mK ^‘to «rT{S!? 1 ©s fsic^si ©!?r ^wraw ’Tpmra wn 

ac^ 55t?roT I 

^sn^ii ac^«n?i wj^ y^us'M ^Tr?nt5piT 19^55 pi 

ffiiT c*ih®Tj:< CTTW5I »f;?p^T?i ffc^c^^r ®tc^ sijttssi ^jgpj yf^wTusmr©^ 

^TPi^r t^^^iT«!C?ni 5iT^c?T-^c?imt^ f^ica^ ©2 ®Tg?n?i (Werner 

Arber) 1 tf;3f^ ?i;f?iTpJ?i ^y\ ^?pjwi: 

©i!??!:?!®! R 7 «n’>i (Daniel Nathans) « ®i*ijT’i^ 5111*1^5^7 (Hamilton 

Smith) I 5it5i!i ^ tal 

c*TTt^ worn I ifll aw^*iT?i srnucsi ©tar 5?^ ak^ia acai'^^ln 
^«c® laa^ lal©^ eaten ©iPfa a^ac® 5C?rc5Ji 1 <9wa ©icwa ncaania nrai 

PI ^ «iJi ni© ^ enc 5 ®ia m^ieai Ta^;f®, atnn® anfa <3 ^nia at^piia « 
f^aisia ^.'©a 5ea acsi ^Jias tassi^i^ siw aspR 1 

©s 5iT?icaa-<9a a$"srR aan 49 1 t^fj? «9a^ aipin f^^ata^iTsicaa sn^caq-aieaisitsf 
ta©Tea n:aa«iTa® ^£5^11 1958-59 men f®lJT mmii'^Piifne^fiKai k^arasfiinca neaa^p 

feieajn^ arc?R I 1970-77 men ai^ena ^iifn.^FiW'ai !a»a!a*jina ®i«f;-Sft-iTa-jia 
stalin'a^ neaaas t^aiea'e kl?! ^lan 1 

©if'jean iunp^i-iia ^ e©nT'Q?Teaa 1928 men 1 t®fi? 1958 men c>i"5 

n;^-ii <3aTtn?5ii asp? csjfsfmi cnea* e©a^?aenc^ ®lea5 5^i 1962-:3 f®fii 

5 ?F:?asJi^;-ija yxn n:^ ^ laa? a®^c^ ^ «i«f;-SfTalaenn fa^iena asiaj-jp 1 1967 men 
«i*i;-^aTacnc^ ‘cnnmFr: 'oaiarmH n^a^asia’ m© aseasi 1 1976 ^iien t©?Ji «i«i;- 
nlafamia rnin-iin niarie'ifsi asp? mpi»m5® <£i'n *5tn *FT$e'©*icmi n^p^ia niJi 1 asiicsifgann 
^rraTealsi «iti*© mc?p>i-iia'Q t^fsi mm 1 

5nl5i5T§R 1936 men n^ea ^a5*i ^ean 1 1952 men t©tn 

aras'ena asTltnpyit^ar Wamma enea* m^a? sr i 1956 men t®fn ^-57^;f^n>r 
Ta^atawnna eaea^ e5il©aTin t©si1 nr© ?pc?r »9at 1967 mn na% t9aTC*i^ a*!^ aean 1 

©: tni«( t 9 ^sia snt^n e*it-fa©Ten csifsamn ®it*Fmeaa a?ac©Ji (9at mtas^*! *aT^ 
ta©iena mm tfcn^i 1 nca t©tn cnwl^ai tnca ncaa*n n^aj afcan 1 i9^ neaam apae© 
jRe©^ 1970 men ?mf»r© 5 a ©ta neaamna 1 «9^ ncaamnea <9^ ca>if3^ «9nan^ 



56 Wtaf'« I 32^ W »P^<n 

f^f?I ^CH I ‘CJJPlWteTPi ^?TP;cW TO m <RIW?I 
src*fj tsfJT ypfJH W I ^ SIC«II ^ ,£ 1 ^? (£ 1 ^ »9ii3fT^ 

^snffsw^^ ^^51^ %-i£|JT-<£lC?F T® T® ^ I t*5IC«RI ^IWW^CS^ 



C'^fi:^—^5(jt^ ®tf%!:^5i Tf«rN 


fs^pw ^C^ri PI, t£l^$ «ai<SfT^ f®-il^'«£l<I <51^ 

at^tiaFiT I 

®s t»si«( 1975-76 >!*PIT Wfe ^ I ^ 5PO f^fir 

>L^ 6 ^M^Jir® l?i»^|<}Vf]] 5 jc 5 'BfWj «Jf ^K?R I 








^1^ 27.1.79 ’il^ '2i?<iift'< W ’i^j 

RRiRat^iw«2ff®^l 'sitPk TOai^rt’i ’iI^h ^ <4^ 

mo^ ^t*i^ 5f^«] cwki 

^ft^f I ®: eff^ !!!t^.tsf% '5('<]t’1^ ^1c?*<i *r^, %Wlf^ fi s; ^ 

^^1 ^ <3k*=^n^t« >11?? %it^ 

C^T’f’3531. >2tC5'l1 I -^fl?1 C€f5r[^ tfltf^l ^ ^’IC^TiBK 

c’Tcn 6W '4f^^ic^'5if'^^«ft5i'N 

9f I i OR ftPlg ilC?l?I^?I3}ST 0^f5(<P I ^ 5fWk« 

Fk >PjC^' N‘<<I% C«R <45?* ^ <4 'srfcsftF^^I OTf’f f^' <2(^t-f 

w*!! ^rlBk-^1^51 ’Tt’^i#t^=i^ki?Ll^trte?i^'sfko!«HiBkw 

f <4# ^R ^ I §l4^iK5rt5^ iraj^tff SSt’r.R SiiO %? Jfsrffl 

'% f<wfir c^«i ^c®ic«f « 

5il'esi%^ ^itwfwi 3!«11 

Jf'StfB '8I5#5 16^ ta^?! (1978) ^tWi»1 55^ ! ■•'Tsk 

^ FC®! 2-30 «C<P 5If Jl 7-30 n^ ' 

f<-3f<^rRc9?r ^Fk ®: ^nf^os jfstfl 

^5:?R '<6pk f^TisR »r»t®ri^ ®: c^sprk cw^ < f^®st=r-^ 

?i‘?t5T *i^ 5?jM7l ^ *^Fl5f^r! ^5? t*: 

f^Rt?RS lf^?lt« '« ®J C^RtTf i 

«?t>i: f^c*Rr®soR w ^rf^, 

^f5|fff ^BtFt4, Oforn ^^*rr<ak, f^rf^ertepis ^*i» ’ft*t«9, Fttt*rt«<Tk, 

s|5*fcnt*tki si^jnrki'Q i fe^soR of^ 

f^9 : <2r«fR ^J|C5R, 'S]fl, ^JtR» <21^1^ C^’lti'^ ’®WKN 

1 'Q ‘<4>tPR ^ ■ 

8 
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^c9il8STt?i ®; ^fcsR— ^t*s5i1w''t (TT-f I ^l*x5rft*rc“ni ^- 

fe »pm?i =ifr I >i^3rr#, ^mt wt^rff^i #tJi1^ 

.sTfr^ I «ain ‘«'ra i 

?r:hj >i^1spr1, t^<8i i ^ c«f:^ f|pp 

I ?f^«l ^*0 ®f^, ^srTsi^t « 5lt^ ^1 I 

nt^i c<z^ c»f?ii 5it? '^*1^ ^sRic5 I 

^r55t?i ^tc^t c»it«fi ^n*it5f« n®v5 i trforfjf^'Q ^c?n:w 

c^t^r «ttff^ r^n^c^t I 

^t?*l— ‘TWfl =rft fiRci c^?f m ^ I J}i(^c5r ^ c^c^?i 5t*i ^ i 

W 5Ttc^ C5lt^=Tt^ nfsT 5^?l ^ll I »£ljB ^STt?! 

'81®^ I ^sit^i I 

*r3^ c«n:^ oi ^CJ, <7i^ 5ff« « ’I'hff^*^®: i .^rf? ^?j 

C^ ^55 (upper catchment) CT <lf^5rf«l # 5lf}»j'fe^ C*!^ 

«f5f ^11 ^gri i 

^t^, <2r^ ^5f«r^1C5 >it*fl ^rsj ^gri *f1^j ^ri i 

§lww*r ^NfSfJt^ : 

f^ : ^ « «f5lt«rfRl?l Wl I 

jj>rar| ^ ^5f ^?i1 1 ^bs, e *iw 

jpi^t^fii ’^caj I 

(i) iiH ^c?f *1^%^ m ffw ^ri i wi 

f%fl3c*r5j c^f5 i c^^itcsr 

C*!«ltC5T Tfe^J I op? ?ltsi ^aic^ af'hl’ftH ^ I 

t\H t®f^ ^ 5r®^ CT^l I 

(ii) ui-<iic?i?i ^jtc?i«r c^c^ ersf «f3F I np53RC9f?i ^»p[ft 5«w c’fc^ i 

’tc? 8tR[^ w I •<fC9r «fsf -9 «f5f Bifl- 

(iii) JfS'Rj w(*p^—^»rR^ 9 ttH bsRif >R?1 ^1 ^5C*f?l =^«J1 

fe^l =<P^1 ^ RTI 5131-1^1131*1, (715 '9 f^«.—R 55 # R<tfl^5^ I <?K51I WM (BltslQfiKlF (Sf® 
®Rl «fC5r I ^55®1^ I ^31 C^silf 5^3 

®Rl «tRlt^5T I sjgrl Rlt*( 3flC® ^t*C C^«( CTOT m <?r9^'R 

»IR«f5 ^tn I 

(iv) 9 ^C5 u)5r-^ «i^ii # s?9nt?i ^3i 1 ?fRit»fRiir 

AK^ ^ wi I%ii3ic«m 3C3 ^ I fitir ipRr «f5it«fR®'^ uprhi ®5 t 

Vfin (Srln 8.5151^ I 351 It^l ^ 1*64 5J3 I 5ft?J«| 35rf«rf?l3% 
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1979 3 

6*50 5Rt 1 ^ ♦tft«rf*i ^ 

3 80 51^ f^iC>pF I SIR ?|-Nc^ ^ ^fSf f5ni5C*ni I 

(v) 5ISR ^ I ^<,*0^1 ^'Thg- Vi) 

ispfN I ^csR ^tRw «R*its<t?ic*r^ fW sRft'e 

^ ^1 f%i =11 **(1^ f=f ’»fr^ CT^ ^5ii ^ =rt I 

^ c^ cfrai I 'a #^tc^^i ertu 250 

I 'sm #nfi:^?i w::^ er^it^rf^ c^f^ f% i ^t?i =it=n >i*^t^ 

^ nf^=rt«f^R isn f?i:^, sfR nflf^=Ti si^ tNi i 

(vi) Sftfs €ff?[ 25% m ‘(R I C<ltJ( ^?{ti| «H3J 

5?=r =1*w I ^•^»lt^ '« ’i=i-*r>^’^‘r?i Rt=i ^j«i^i 

R^ I ?tC5it«f?i ’iflfRt^t R*»i*^’fi:*r?i Ri ^si ■®ti:’i^ »rf(ii 

§l^f^®T sjsi^l SRR BfR 'St? 

?f6^ ‘i6*fTrirt?m ?sc?r=r i =ic'® csrW=rt? =?frn 

«(«(R ^e| I ^insit^'hiw «fi? 100 sft^si (Rl?tR? 'srfR i 3 

HC? C«ft?ti{ «rrR, <srf? 9 KR 'Sifet? &tR =ltR I C?R? 5iC5I 

CTl^=rt? ^ I jftRtfH spR «ttff^?5 *rfsrjt??ii =i^ 5 c?r or^ 

=lfl^ ^=1^1 C»r<.^ I SIC'S =ltsn wfh ^C9 ^f%si^f .jfjsfj 

s ^ *tf?C'S{f^'s vim ^TSTt? 

«fRi »ftf1 MR siw I ^t=rf? 'tt? I sTtMi M«.>ra mc? «fC5i? 

^SI ;^‘^csni Mm1 ^ ^tCMM STfl^CM] «f51 MR C?CM I C»iCS? «fC3I CMSfiT ^®l 5lt 

CSSifSi ^ fsr?gc*f? «fC5I «RtMlRM ^‘“f ^tf% MtMRI I SfCMt^sT ^5? 'SftRMCsni 
^tCMM si^ M'S «f5ltMtM MRtC'SI ST^'stiC'S iCCM I ’MtC<M ^M1 fswt 

M'R siTtMt=I ’Re'S ^CM et^f^fM'St? sitKJC^ I 

! ftCsrttf? ♦ifMM'Hsrf? MJ<^ (?6ft? Cfsr I fMCJf% 

fMRSRBCJf? (CRSf Goldwin ) n?tsrfsi^ *tf%ip?;=n ^SirfM 'srWC?? C«fCnM 
srtf^Mf <if?¥?i=rl 5JM I ?^iijf^*i ^rtc?^ sf?pn <ij Mjf^rtiM Sca^tCMt’tr i 'sicTt^fM* cmIcm? 
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HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
WIRE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES A 
TYPES, 

Continuous period of supply to many 
major Electrical & Electronic projects 
throughout the country. 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECinCATlON SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE. 
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(Because of its most efficient Galenical 
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Remvoes all Liver Trouble 

Removes Constipation 

Increases Appetite 
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Assurer Normal Flow^of Bile 
Rectifies Bowel Ttoubler 
Re-establishes the Lost 

ASSOCIATED SClEHTinC 
COBPOBATION 

Physiological.Functions^of Liver 
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C¥3p?lT?\ 1979 fiffg 


12f5 cerert^ «r5« C^CSfCf, 

c^tcw «r(^ 7 5rf?jiT!f^ affei, 

50 '5tit <?^ 

irt^T^ “t1^ ^^>*1 ^5;*5¥f5T I 

^9rf?i 3fc«a wi 

«ilTs ^t<I W1 f^l|?C‘f?I ^31 

*ii:«!|? f^(c^ c»r«3l— 

«rtc»it55rrt ^ ^r^par i 

?ifrt 9 

C^»if^CTlW 16 fwnni 1978 'Stf^w 


«rfC5lt5--Tl->l^ '5(9^^ I C>1^ ^tC5l1^5lt3 

*tp65r ^C5f ^’fl ^3Fl ^^^ 

SI3 I C^^«T ^t^iT ^C^'« 

tftf^ C’S'N ^ c^ '*tspC3r ^gjt I 

1947 *itC?I^ JPC^I ’fro 

2 C^tfB Tf?<^ ; (?[ JF>i51 

^c^rr^i If? 100 c^tf5 

(Tltn I <2t*!'T^ ^CWI, C5f“f«fsfC« f^irfiT 

*<3 (2(^f%'f^?Ttc^ "(tRc^ ^9r|i:v 

¥Bl ^Nl *1^ I 

^tiirs -rr»ic^ ^ ^*9ftii ^«f^f!^i 

j^yfc»nj *fcf »rt’r»^ «c«f cns s w«f 
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«irn [ 32«? 2? 


% I C-t^ 

C’^rw ^9J55^5tc^ '« ^ts( fMt{:*f?i 

^ 1 e(t? uj^wi 5?^?! 

^f5-t f>icsr^ ^f^f53 ^tci5 

'Srf’ft?! uS5fktC?l ^ I 

1927 ^rfc^r 

^t?i ^?r 

c^m 'G ftcJHi 

‘“rt^tc^ I cw 

<si^ ?nt*P¥ «rnit’t ^‘t 

jR^Irsra ’TtMic^f, ^ (m^ 1^^, cs^^ 

CT, C*it «tC?t’t OfCt^I 

fk^ c?ic^ ^ f^, ^■•51 

"tiJf^r '& C"i1^«i ^=?* 

C’ltSt’ftC’^ ^;C5J I 

^tcw, 

'■rtcsitesrhi «ii{t*! «it'«?1 ^ ^ 

^^3^51, =r^^nf ^1 

^‘C MH ^^f<f f4t%g 5[¥J %? I 

*tf%if ^sp 5J3I1 l^sc*! ^f5-f Jni?t«?[ <2|«|3l 
^ spus I 1943 >rlc^?i 

3itc*i iftot»fc?i^ ^ 

asin^n writ's 

^t«f «rtff*f®tw ^s\ I >R^?i 

’ftc^tifc^ wi %5i:nii ^f^c'® 

I 'siJtCTfi^tsl =?C'!l- 

c?i*irT!i 1946 *rtc^ ^c’j'N '«Jtf^ 

^K^ftcspi^ (’itrfcn f®. f®. fj?.) 5}1^® 55? I 
ir1c?f«r5 ^<1®!^ sp^j c^s? 5 , 3 ?! 

f^*lt ^1. (?I5 ?f7T^ '8 «P5|f^^?, 

?j^ iflu *iri?j?r 5JWI 


5C5C1 ( ’qft'Q ®t?| ^tr? 'SfCWtf^ 

«t4 35c?i) I ®t^9'«rr ^jtfw 

58^1 I '5’^t^ ®'t45 

m m C’tsf 1971 8 1978 J!tP1 I 
®f^irc® ‘i)ii 'srf^W ®'-<tTtr®55 

>i^c^ =ft®t^ ^1 f^csf y 

^f®^Ii:®?I IJWJ f45| f%| '«[I515T «lt^C5f'8 
w c^mt I ^159 

’ftrfll >i*^tg I 5I®T^C« 

Ii«sf5 '5?®®?! c^f'< 5? '^1^ C4, f^r'I^SSPr?! 

C^t^T !Tl JiC9f 

^f®® f|C5I5{ 5? I ^tC5=l I C»l^ »R 

elf® ®fc»f?i ’t®1^i ’i^i'?ic=it*( I 

'5|t5i?i1 c^T{^ fe|^[^c^i?i (?fl4-3Ff5 CJfC<(8 c*f^® 
^tl ^1, 'Stc??|8 Cf\t 

^t5f|-^^ 5JC5|t®t^ '<1^1 'Sf^'hsl^ !I?t I ®w 
f4®rt??>i*jf® ^t:5|t6??t? '■9 

elwt^if—®1511 m CJT ^t?5|1 

J|t<?p ■« JF5I«2(’? 5^ ^ I 

5}®! f^^SiCfSf ^ ^ 'ms) 

C^51^ ’I?! %^Pt® 5TO. 

^-uf®tpi '»itc5rf{^ ^8in ^f5®i «itc5it55rhi 

e^ff' '9 *Pl?(-^tf5l® ^’?ff >515*1 

^1 >^1=51^ I ^<tl?i«l «l»Pf 

errt^ ^«(fi ^511 I sicsr 

5C5, 'srf’itcini c^c-t «eff^^1 
«TT?, ®t5 “I®^51 51® ^®tC’l5 51® 5« 

5i®i fini5i*i ^tc® I '?®^t*N 
2-3 fKI C5«^1 
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^cn«ftfw c^pf «i^gi- 
«f% ?li*tTf^'® *i^r 
TfC^T 

■*f3l®1 C<fTI, «lTsitC»f?l ^ICSTG 

BfC3f «PCSI «ltJltC?^ €1 ?rc^® 

f«f^® ?Cij %B5 I 'ai^ ^rf;^ 

C-ft5fl ^t^f, ^tC5|t6Si1 

5t*fi *tc® ^tc5! 
^Nc*!^ cs\ 'sitcifTtB^lt?! '.^fCSterif 

'Site?! «f“;, *;f^‘‘[Mi «RTS ’ll:® 


c^^til, ^ ¥ttC5!?l ^'^f-rl CXC^ ^ 

car? ?t^ ^ ^ 'sdi ^??i 

-sr^‘< 1978 sTtC^r «J5a ?5lt? 

c? ^tf?c«r, c*it 27 w ’w.^ 

’if^? ^cw -stf^ ^f?^fBc?i ‘?5lj 

^i«l «rf^ 

%5r ?ail jr*^f^'® ?5tt<t?t? 

^?i1 u3?*v c^?6T *i?^tfr 

^C-l?®’f«l, «fS(>2ff^f^f??l 

vi)?t c?tc? ^TSfJir-^tfl^rQ ^v-rir?*i 

I 


^^c'f^ic? ^c?cw '®tc« c»f^l ?t?, 28c-i 

C*IC'^?, 1978 tit's *jtc® 'Sltfe&l -4 ^‘^i? ^t'ntcs? ’if^sj’ic, f|5f 390 I 

28-29'®lf?c^ ?t^?ts “^f^Jlt'l ^®t?500 r?f«ifii&tc?^ ^^t?sf%‘, *rt'?1 ^5Il|-«l’fti 
5itc»ni c?t& ^r«tr?^ nf?5itc*f^ C’it"^® c?% I (1978 ) 'siTiti ?tc^ 

# ^? 312'4 'Simt 32 % f?. 24 #^tCS? 

C?^'^ % 1900 *rfcsr? lO^CJlC'^?^, St?f?“l?^? ’tc? 1920 Jjtc^l '&(’fTg 24 
^C?f|cl 230 f?. f^. I ‘S?s?toi C5?t^l1 ?tcif #<J C?% C^^ I” 

?1C?t?t»I—SIC®??, 3978 



CT irr«f^f^f^5i ■<! 

^ =1?, Rf%9 spitw « 

:r®t^ tff^-I ?F«Cf5T I (^ C4t=( 

'srfcsits^l '<1 «t4 sii 

^<rsrff^^ <3 ^ 11:5 f^tt^i- 

^t®i »rt*<t?i«i '*('®t^}^ ir^'tc^rt’fi :-v =111 

f^"5^ «rt ^1 'srfr.fi,- ^ ^t?i't 
'« f^5C*f? JN ««fJ ^ 

•f?|W I >4^ ^ cm]^ 

«I^C!T—C^ET 'STR^'S^ll 

^ <]t^j 

CT5 '« «f5in«t 5I1 

'6 art*! I *^*<19*1 (3ti:^9 JT9 

5ft^5l3l c^ ’P'Sf? ^9l ^5, 

C^t^r C=ft^ C>K55 'SPTS^ I ’Tv^t^r^cai 'Q 5ft*9t«f 
519991^ «(f^5(«fi!9 9stCW f%l ’Ilr^ 

^ (Ti^ WT9 ^0^9 f^9 ^C9 ^9®tf%9s 

^rtcsitpsn (^^89 ?F91 9t9 

^ I "il^ '2(9C^9 9^^! 

if5*tC9t’n ^9 «rtf^ ^1 I 

'aiH-I^ 93J1 (St^ 9«^»]9^ ^ I 
9lt*tt9^ f^f^9 C9 99rf9 9^91 

«rWC?9 C9'T> W sitC’f ^n, ^*1931 r=T93iC*f9 
97t*rft9 CT ^9 9^ W 9^<2f9J 

^ ^ (?l^ ^(9C59 C^t^ ^<,*rl?il 

(direct return) ^t«li1 ^1 l ^'f^?f«9' 

v^ 995®^ ^^^.*Ttir^^t9\ ( un- 


«rr^t^C 99 99 ri 

productive ) 9i:^ '5[f%j^^ ^?l | ^t9'« 95t9'0 
^US 'if 99^^1 ?rf9 I ^^9fs 99J1 99^ 

«rfc»r «99rf9 »npw ’sr’sp,'^ ^ 

^{t’ftC'rg 9C9J '5n:9[C9s^ fe9 9SC9 
95f(9 'Scisf 'Q ^=T9C*t9 '5,:99 s^ 959t?r9t9 
m 9511 fH9ge| 95F1 [=fC9tC99 9X19119 

5j©t?f '43 Jrf^ ^ w.!!i^ I 95ll9 '2l95n5l 
0999 95,99 9i^ m ’« ^f9 C^Vi 
^•It4t9 f4 949 ^C9 09 r99C9 «r99I9t% 

959t9 9^ ®t9 91 ’F9«1 9l 04t9 et^f^- 
f9'5lt9 9t9JC9 ^1 9l9 9l I ^094 9^9 
9^4 a5c9J9 <Xf99*9lt099 (statistics ) 

9t5tC9J f%a 9t099 93lt9 F44l9 

( frequency ) f9^9 491 9S9 ^O^'Q ^i69tC99 
9511 09 «rf9t^ 9WC9 91 9^ 1^9 91 09&1 

991 9^9 99 I ^1^9 r999 09 v<i9 909Jt 
9t9t9 t94 0904 <219 ^ok^ “9511 ^ «tf4 
9^09^ «§J9V” 099 ^1^1^099 '9109 9f%9 

904 0419 95rl 59 f91 "909049^ f9"59t 

909 '9T0^ 09 1956 '6 1959 9tC9'Q 
«tf'^9 904 «rf49 95rl 509%!; 1971 *rt099 99rf'Q 
f4^ 49 99 I ^g^l ^45 09 '91^099 99n 99 
f94 0904^ «rl094t9 99 094^ St9 409 
fWOW I 

95rf9 4199 09 09 ^909 59041 

0419 fW C9t I 9% *tf%9 9049 95F1 
'il9l4l9 9^ ’lO^li 9II59 1300 0904 
1500f9^f9^9l 4(19 09^ ^9l9 444«fir 
4lt‘nl9 94 9419 999 24 9^ #tf049 


»B1-V. ’flwW^ 5l^i9* 4;5i4l4|-700 029 
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♦1^*1 'artist? 370 f^., ifUTR 

327 

252 firfiT, 212 

144 f^f^., I 

^ c-it^ri ^-hi I iipR 

«rN’frt CT *ff^’il«i # 5WCW 

’itsfhi'f^, 'sraitsj ’fc® 5it?ii =ii1 

^rfc*! 'si^ ^ ^0 I 99rfa 

(intensity) '6^9 *1’^< 

^ *rt9l ta ?ltC® 15 18 

5^ c^U >i3i9!i c»ftn cjfC9 ■=n, 

^ 0)^ 9*^9 8 C»I^&f9 59 

9M^ 495 fft%9 9tC9l ^ 

^^551^1 ^ntC'59 ( duration ) 

'8*fil 9fR[ 991111 5fCe19 95^fN 

*[9 Sff9^ ^t95C9 e ffsf 

^9’fl^ '‘lf9^l1«l I 99lt9 ( hydrograph ) 

99rf9 »lC^tB5 ( peak flood ) 

(?f9t9 ^]y C«(C95 99rf9 «fC9rf^ ( flood 

volume )-9 f^'U' 9^91 9l9 I *ftC9t5rT:99 ^95 

99119 C«{C9f C9t9n 9tC9 

«rt&t^C99 99rt9 C55t9l 9^^! fl^I I 


1913 

9C9'1^ <1991*1 

99rf9 Volume 

6-12 *919^ 

1000 f%k9^9 

1000 4959 # 

1943 

650 

3238 

3-11 '919^ 
1950 

296 

2245 

10-22 ^9l| 
1956 

338 

2199 

25-30 C9*^<9 
1959 

420 

983 

30 C9C'^e:- 
3 

1978 

810 

2105 

27 C9C*^:- 

379 (^‘i^1<pl9 

3733 

12^: 

f99fS^99|) 



«ICSK^9 ’<19*11 4^ f9’t5® 99rt9 9519*1 C9 99 
9^9 ^*r5J9t9 tt< M9 ^ «T5rt5(t9 ^5®^ 
9591 5C9C§, C9^ 99 ef5it9t9 C9C95 «(f^f9^ 
<1419 ^t®l ^5lt<t9«% 9J«f^ I 

4^ 9959 <l9*ft9 95T 9kt9ct C9 ^9tCf9 (?fC»I9 
fii5t9 Mini'S! C999 55tC9 ft99f6C9' 9^W5r 

<C9C^9 'S(t9 ^1919 W9 9? 9® 
59C9' a <99 <f9C9-!9 9591 5C9C5, ^t9 C<W^ 
4^ <19*11 ^C9C9S9^ f9W ^C9 

4?ll95l9 C5l1C95Clf9 <C9 9^^ 5^9 C’iCf I 
«f^l9l9 b$f9 59 f^P'R f^C9 C99^ 

9S‘9t9^1 '« <9:^9l'«Fl9 91< ^^f9 5C9C5 ^5it!(1t99 
«fC5T 9li:59 4^19519 (2tC9t^^9 Cm 9J991 
95919 I C9C59 95<H [<^=1 C915 

4^19*19 ^C^9 <SiC9l«9’5C9 CT&1 C9^9t9 

m 99 999 9l>0T9 ^1<1C9 <C9 9t<1 

«iC9lef9l C9»1^ ^9'f<l9 99Jl f993C*f9 ^91 
919519 9S9C55 5C9 5^1<l9fBc=5 9^19 999 <1^ 
^C9 9t<C®t 5C9 I 49 ’n C9^ W9l<1C99 
«rf99tf5 inviolate reserve f59lC9 9*0 ’f9r5 
5C9 9*19*1 9911 5C9 9l #9 99^C99 

( spell ) <9 C9 «lt9 495&I 5^9 91, C999 

9<C9i ^119 C<C95 91^9* 59l9 ^*1l9 «l1^ 

'5rf9lCtf9 ^191 C9^ ! ^I95l'«9l9 
*1<M9 r95^&1 f^9C9lnJ 5C5I« 55l9 '9*19 
9555^ ^«9 95C9 Bf9l<1C99^ f^S*1 9m1 
9*91 C9^ 59t5Sl 45 99^19 99l<t9 9591^ 

f9C9 *991191 9^9 9*^ 99^9 # 99l 5C9 I 
55l%1®1 C9 99 9^ ^*^9 *9l9li?f9 9lWJ9 9l^ 
C9^ 99 4919*19 ^ ^ <ts( ^ 1:5 9 ^ 
49t5l< 99rl9 99^1 *?1& 9*91 9*9F?9 9^ '« 
5l^9fl ^91 9lC9 C9^ 59C«1 ^ 4^ 9fl9l9l 
%9 f9|5 9l^1l>1?1 ?FC9C19 *Sl9l^ *519 

^19C99 I «rt9 ^tSl 95r1<1C99 ^STil'^ 
9if^ « 9ft9 «l99lf59*t9 '9119^1 
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<3 ^ICHU #1C6I C*l^ «il5!t^t?l CT 

^ 

*1tt?l '9 5^31 I 

>!C^t65 BfST 27 

1,45,000 f^l ^C5 |5f^rt3l 

4tCW ’TSJtll ’if^^It'l «tt? 4,00,000 >i I 
#lc5^ <imt^t?i (>2ji«f5 
wait) #5 ♦If^’ft'i 
^ C®1 I 
fww ?tai 30|40 

«fei -‘I ? ^1 5t^t9 
[ kJit fjf^ C''iC^ 

S(?l, ] STICS?! 

aisil^tw ^^l-a 5f^cl C«IC^ 

50 I 5jfl3| ^TH c«rw 

1,60,00 • 2 cJic’ii’?r?i 

c*lt ^** 1151 ^^ 

’ir^lTf*! 3,50,000 I 

sfrcs %^l f^"Rlt '®rf^l9 

<^5I C’fCW 1 C>IC»6Si:!l^ C-'IC’IQ ’I'^5{ 

W5it»itc<i ^ 4c*ic5 90,000 
^C5?l to «fsf It^l 61,000 I 

>ic«f ftiic^-sR '8 f^5rr'<«i?i 

^SJl <3 ®t3l <lt^’lt«t %I 1,30,000 ^ 

1,00,000 I 3ii’f^tilt?(^ 

to 5’tto c={PKi5 5’t^i 'a5« 

CtotC3|3| 5t*f—I ?tCTf*f?l 
9 ?Tffc^ ^t6?i ^f5 nfcsr*^ « 

:0t«f5( «f»fTHtnf to «f5T c^rwc^ 

8,51,000 4 ^IB ttCH3l 

9 »rc^ «f9l 5ltail 1^51 1,60,000 

(«rf*rf5rc»it5i-3iTln9) 

<Jt3It«? C«K5F flfsi *?tcsi 3,80,000 
f®. f«. 1^-31 


»TOi «rt^tcf3i i2f5iii3rh05i«f^ 
tofB «f?lC^ 5(1 nMii «f3lt 

^t!(t3K:*f?i 5rc5r >i^cf 9 «f5i 5111^1131 

'^it f^^tf% 9 UM -1 

'5itC5t cw *i"^< 
3iNi «Uc§i9 5igl 4?tc5iic^ 
5n ^*1311 ^5ltil ’tC3lt '<)t5f. 9 'BRltSI 

^ m (.?95l*I^5T ^vtr^? jpc^f 

flC6^ ’T^ 

5Hf’l3I 5flC5^ to 31 ^Si1^3F 3013I ?P^fI 

tt5tC50C«1 ^1 ^«t3l nC3|9 

if Jf-< ^131^^ 

>}S<1 if1 I '^m i{ff IC® C<?R CHt I 

c»it iff 131 ^if^T’sifii^ ^*1 

9 \^ ^C3Ii:i 'Sit-ll ^f?l «lC5IC^3lt ^1 

'BlBftsil I 

^3t3I ’liiisit't 5l1 C’fcer9 

^>itc5jl 9 5it9, ^ifir— 

( 1 ) C^l^Cif CJJ^tCil 

C^tC^3I blc^3l ^K5 ^?s s^Cil i^HI 

'it*( (embankment) 5"® I 

( 2 ) 5 ifl 3 i " 1 ^ »rfHt 3 |«fvs: 

«0rc! C«t\^t3| { ) ®t3l 31W 

«f5T^5lf«, 5|^Y3I f«'®'Sl c^t^l 3I^?I 

’itKI ifl ^311 I 

{ 3 ) ^C^'3I r««3I ; ^Slif r^ 

,'s«il C^tC3Il 5tC^3I ^f^5<t3I €f5I 9 3lf^“ 
»:c^ «fei C»K63l ttH ffW =0 ^311 

5V I 

(4) #31 ^tC®3I fig vil5lt3H9to C^3I 

m5( to flff’I’tCb'G^I 9 #l3I 

5n^3n^ I 

viit«f% 591 c*i3it?l •rfii^siso 
aK^’ltC3lt ’?j3l»ltcn^ =lf I >2r-ltW3F ‘i)^? 
Jl«ft3t 9 frfi^ 3it«f5rito 5lto «ltfW 5^ I 
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»itf »Kflr f%^t*lr 

■f^'51 I ^t«ftif«f1 « 

<rf5i^^5r«^ ^sif?rart*i i 

^'itl ^ICSf ^911 etf^Cfjtsf T| 

fetr<?i m\ =fi c«c^ f^sicn? 'Q’Ri 

Ctf'S^I I -il&l ^5IC5T 

ill C^ # ^^9 *131^ <S<19 'iMt^t? 

HT.^ 9NI *1^9 9 ^'5 ®C9 C*J^ 99«I 919=^1 9 
'={t^itctf9 (?f-icT iTftfr=r 

nf9*f^ 9591 ?C9 I >D^ 959 9^»K:99 

Jftf:^ftJf!:99 ^N<9f% 9i’ti(t9t9‘1 >lC«rRC«f 

9t99tiT 9]t^tC9 5lt^97 9JC9C5 

«IC^C9s^ ^tCW^ I 9i^ilt9t9‘1 

^9 9tTrN "519^1 9?lf9 ^ir»i 

'Q ^t'<i9^^9 '^fS iSf9H 9st9*fl «JC9l- 

eR 'Bfsf ^?I5 ^ '5lfW? iflf 9[Rt9 
^^91 I *F-5p 

'5t^9»Tt 5?t^'!9 tf9^t9 I 9st9«1 
9t9l 9tW9 f^95t*lr I ^t9 

100 C^tfS iJt^l 995 ^C9 spijtfl 

«J9ta9 9>9t9‘t ^91 ?C9CW I ^9^1 9«»'9 

C^9t9-«1&t9 5ift^1 9S9CSf C?91 919 C9 

<f5795f'»t9 f5s^C99 95tC^ 5l9f99 »t"t9 
1959-^9 ^919 1978-vfl c2ft9 5^ # 

I ®r99'95t99tC9 '®t^t9 9913^9 

19 99»1!:9 3 ^C&9 '999 ^C9 C9C^ I 

«R^5II ^99t9 9tt9^ iCft9 

«r9’?t 1959-49 ^^119 'SfCiTV 9t9tC99 
9fCB5 I 4t «f51^9t9 '999 »r:f< f^9 ^9CW 
»lf9l Jff^'|-9r’^ 9C^9 ^t9^tf9«1 I 

'Bftflf:9«9 f5Vt%5! 9iflflCJf9 4^&1 ^91 ^9C«1 
^2}t>1^9^ 5C9 50 C9 1978-49 W1 ^Pitm 
9stC5l «f9^ 990 51H I 1956 « 1959 

jOC^I'Q C99 Rs«*#l 950 '9 9RWf«9 
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9f99t«| 78-49 99t9 C5C9 9^9 1?C3I'9 9C9^ 
^ 1 : 9 % I C*l^ *19 9509 9C9 09^ ^*f9.l5fr 
^f9fi»9 f9C!|lO ^C9f|C5I5r I C»l^ »Pl9’¥t9 
95lt9 C9 *19 ^t9‘lf^9®9l f9<9 ^9f|C3R 
78-49 9509 90909 «09 49*^ 9C9 COCf I 
^t9 iPt9^ C*lt *19 ^f9f89 ^0tf90«^ 

5tO| 9C9 COC^ I 4 9t95. 9s1^9*r 9*919 f9C09 
C9*t9 C5^lt ^9 ^ I «l9t9 9O0«}Ot^'l9 

9C9r f%5T— 

( 9*) 0f%9 9t’s09 f!C59 %9«9 519 
Otsi®f%9 5t*'^t9 9 I 

( 0 ) 99^ f09*t% Ot9«f9 '9 5iff-9tsit9 
^9t C9 99 9t9t9 5P9l ^2905 C9*R ^P(\ 
019 ^«f9, «r5f99 ® 99tO, C9C59 ^9 «f5J 
(cross) OtO W99I, 99t9 ^51 9fl9 s^so 

iftOl 9^9 9t9t9 9F9I ^95^ C9«f99 
^9*099 I 

(0 ) 900t9t99 5lfl9 9t95I, 49 

m ®5I9*OC09 (dredging) 91990 9*9C^ m I 
(9) C90tC5T-C9'ittC5r 9ft9 *01^ 0t9 

f9^t9 9*C9 950 firf^9ll99 C5^1 99t ¥9^# 
i^9 I 9T9 19^19 99C9i *r5^t^8|9» 

9 ^1551(95^ tjfMl r5fC9 '2tC*»J9*f5 Of99*^ 
9t5l^ 9*C9 CtfOC® ^ I '2(9'C^ »K^ 

9'M1,'» C9-rfC50 59C9 50 I 

( S ) 99<8 C99 9% '9 91^91^ 9^4*1^ 
0TC99 9 9fl5rt5lt9 '909 

f9Vr“IR9 5K9 CfOC*® 

^C9 '9 <2jC9t«RW 90?tC^ ?C9 I 

(5) 95ri f^aei *rN40^ 99 919T|t9 Of9- 
51951 9 9s9^'l 919^19 to ^ C9C0, 

*il9C5i i^^9sl^9 0^91 f^nr «ll5JC^ ^ I 
4«^^<5l '919^ 9 I 9 OI 9 1^ 911- 

C99lff 0139*1150 9*l09F9l 9919 *|9^ I 

40519 9f9 9509 9‘l90«f9 9C9 


910 
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[ 32vf 2^ 


C?W C5^1 ^pill ^ 

cm il’Pl 

*r8^ ^ I ^\ f SJC^I 5?IW ^ C^t 
CTc?^ ef=r*rN«ut?r <2fff'®?! 

f^WC® premature reclamation 

®oi c5it^«fc5T?i ^»if® m '2fff^« 

>itaitf®ni^ # 5fni ^fff c»i^ 

9 

m ef^5f c^c’f m\ ®«i=f 
<2K®t*f i^l m I m 

« *1^ w '9 *1^ «Ft9nt?( 'srfcsi 

®1 ^rlw "stR^ t 

c*i^ wl^ ^rt^ft^Si ^ m TOii 5K«at 
>PK5i ^ ^ I «rt^ >55^1 ?p«rf'€ m ?it*ti 
jr?i®1^—^31 (?i 'sftR Tl 

iRto ^1 'st^ f™®i c^rt I 

tf<f « «r9rf«ffc?i ^ c^?? 
«f5i ^>rfi»w ^*Uf 

I ^1 ^^csi ^f'STR m m 

^ ^ ^t’Tt^l, •^^f-wsfST I 

5lflc® Br9t ifl «ft^c®l =11 *^^1111% 

Jl>pt« efsr Jlf? ^rfhJ w ^1 »lt*(tw: 

5^,^®'9 ^■‘S «J^*r®1 

^ ’Tin '€ ^ ^ I 

’ft® 

whi ®Gii wt*N w 

>I#K ^«ft5 ^39 9*(^ <gRt5 

c®ar «f5i 5iW5 f^ci’T «2tnt^^ i Jflc^rtif^^^ 

CTOS ’TC^ni C®1^ (flushing 

dose) spiMs (reservoir) cm 


fife® ntsts «rai i#s 'SRTt^ mi «R^f® 

5c^cwi '=r(^css sgts ®»rftrte^ 

^ilTO 8,51,000 (?l«t1e5T ^1 ^c?ie^ 

^1® 1,60,000 ^ «Pf 

^tst^ ^ ^ m cs?i®’i «lsts 

BtSiTCHl Cl®?® »rNtS*! flR®C*l<l 

9 c=TRrfc®i iftpFtii I 'st ’ifie«ff^ 

^fis w tm ^itS'Q tfii ^Rii ®®t<fN- 
«%^ =Ttc^ ®t’ttpn®®?^ 

JfSJl 'Q 3^ 'SltStS 31® 

'sicic^^ m I *^0^^ 

vicf^ ^-ts® ^!f3[f& «ii?nr <2tf®c^Pi ‘S-fm 
3i®#Tf% t%f^ ^escfsri wt*x 
w® '9<icw '»i'l^c® st^ts fwl ®RtS 
=T® =afi®tc=i 9 ^ ®t?1®tf? ®its «f® 

®mi ^ cii|f^ 

®®Cl?l ^ ^^^*1 ®S1 ^ 3CT 3IC® ^ I 

oil®® f®®R =iimi ^ifii^iRts 

vsffB ^\^cm ^ ft3itc=i wis ^ 
ft® cf 9si I ’3®t»fj®-(®; f®ft% =mTitf 

^ai® ‘®tcni 311 *it^ ®r'iit'sif^ts 
m c’tei I rtesitfcss 'am ®*s®c*fs 

^t® 4f®CS C®CI9 

CTOS t^is ®CS 'St ^WTS 

fes I 

5it>(f^f ^jsfgf Q fifw 3rff cK®^ 

®fr-'*if^®s?Ri vQ w\ ffiisws smi fsi 
'Sfv c®^ (?l*t ®f5® =ifjt®ts CT-ffSCT 
fai;®l cft® ®wf ‘‘rt^ts ®’«f1 m 



>IC^ ^^©f5?r capc’fC^ I 

^5Ji Si®} V i5Ji f% ijri« Y 

«r^5l ^C'4 ^Vi (dam) ?fc^ % 

®it« y 

■5^ *IC«f ^'®4<9f^ v2{?f Tf'-rj 5T^1 

ftfcv ed I '^tsifc?^ CJfc-f ®f^sit«if^- 

'SitJitC5f<l «t^i|f€?CiT'-I m CA <±ff?[ 

(.aZ*:^ C^1?f ^ c-4|;( '5^•^C•‘; 

?^>J V ^-| tGI biC51<I B?i:®f vitb'f^ 

cf^ y ,f)^ a?ic^ f^r< JiT^ftii't 

C5Z] ^r-sjl I 

^Cf|?T cq^&l Ws*\ I?r^ €?f^ %9 

nc® c^ni 

»i^a' fnc^i 1 si?t^ f^cn 

«5tJT »!31W CT ^f??lt«l m viiCJi *tt^, ^f)- 

?ttc^^ CbC^I ^ ^ 

5531 w^ll m I 

^iitcjf'<i cifcn *r5i^ ^31 ^1 «t^l win 
^lij'l ^ ‘^sr Q 5ftC5i?l '^^■^ I 

^15 ?t*t I 

CTt& 85 C«fC^ 90 # 

»ilt *tt5 5JtC»l I vil^ -l^^^II i'5 '<\ 90 
?!?8 ^1 «{t?i *i^rf5(atc< 'dtb 5rt>i hc^ 

^1 ) isolated storm”'4^ 

5itmc>; I ^t<.>if^^ |lt*itc^«i c^ 
'5R5?t:?i^i £*<1^ cf^ CA «p^ 


cspsf lil^ ??Il ? 

'Site*! Jifif jnrf=r»tw *it^;i 

’ttb 5ftc*i C?8?l ^1 

C^t^f *111^1 '<t5p« Sfl I ftc«f 

^5^15 5J3t<2}«f‘', =1^1<! ^^v-1 S(^J1 
I ^C«( 'At ’I? 

^*115; 7 4km® (^1 6 

<-f^J I^&)i ’I''5-5S^I< C^H C^t^ 

^rt^r-i^ 14-8 km® (iJl I2f5IiM5si 

) 8 I 

# -sm cffS^I 

«t^C?[ disciiarge-44 'if^Jlt'; ^T?i® 8.424 
i ^3i^ ^^C<1 16,848 

I ^,ff ■^tb ?ltC*!il ^'-Tif >:v»tC^ 
^<11 ^1 4 'SI?U^ ^'*It3K'Si 

20,160 8 40,320 I 

discharge ^IfS ?T^ ^P^C'® ’fjC^ I 

5ifif iii«tC5i w 5rT< ^ 

^sri, w>ib, :^c?( c^t^f *i^rartt 

m\ I 'A^ '®rf^#rf^=^ ^ft?i 

^’il 5ifl?i «f®r ^‘^sr fsiw 

>2(|^i:^sfi ?itc|^ m ^ I 

«i'<i5 eir^sR^ iiKl «tc’!ic«r?i 'siten ^ifij5?[ sj^ 

^^5f'*rfcr^ ’if^’rf‘1 430 km® 

( 3^0 f^fii^^ lipp-^ ^ ' 1 ('®lt^tw ffii«.>JC?l?l 
.2)’C!im 35 km® ^<1*^ -,^^ill 

S^rCTiJS ipv ) ! 'SI^'S v£(t 'Sj^tc^il 
85 'Site*! 55^1^ ^ men I nt^: “iwi 
15 (52-5 ) 5ifn n?itn 
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*rt'® ’itc*! *nrt^ '«t’f ct«? 1 '®t5W 

discharge 1.20,000 (71% I 

"•rtiftcir^ fitcrf^^ 'stc’T? »iPi!«tC’t?rQ 

c^5( »Pf5t^ ’*rt^ ^ I 

oqTf?r CST'S^I I 

(TI^tPT 

C^t<^ «if^®f^1&l • 1^^® 

Jltc^l 27c-| C’fC^ 

^ <2j5s wl Vi I ^ 

3U-[ 180 CT. f^. I 

1977 JltCS! CS(t& *lf^^lt‘l 

f|5j 205 C^ f^.--^«15 ?15n ft I 

^^1 (TJftfl ’Tfc^ 

CT *it^1 

^ I ^nnaift 
si’TtKft sTf^C® 

(dam) ftc? ^«Tf*ffC^5 

»?lt I W? 

(Tit ^ ftf^ 

^1 ft »tc^ m fttcis 

^I'^CTilt c^ <Tf Q^1 (Tf^ftin 

»lft] ’fs Br5f5t^tc^^ 05^1 ft>rf^ 

?Rl1 ifM I *Tt?11 discharge 

observation C’tC^ liydrograph ^ft 

?PC?l ft’it'T Vi I % V] 

^t«(tc?i^ I ^ 

^S(if ^nc?I ^ (7? '“(•‘•f, 

ftwf^ fif"41 
c(fc*i ^ft ft^ts^s ^Q’aft '£Wf5 

ftc-;^ ^iHtnnr 

<1C?[ «i|?l W5Wt?l«l '>F«r5tfl ^ V I 

^S5 'stWfft^ ''TsP'lll contour 


survey ft*lt^ ^ I nt*fft*r®: 

•iit «f5r>rhi*i ^ *rhrl w?i?f «f9r<2fTte^ 
^^*t ’Tfai I ^«Ft Ttfr ^s*t^t «f5rt«fft 

c<(c^ tti:(nf ^C5 ^c^?i ^ cr'eTft 

v I CT ^s“t ftw 

«f>r(7ra ^ (Tf'Q^ft ’it:^ ^slft ^ 

spillway I »flt spillway ftc? ^ ^ C^RI 

5is^t3i c»n>i ^ 

flood frequency analysis 

c^rc^F I 

ft^?*!, ^51)T15, 

(n C^t^T ’ll ei?Ft% 

’fi’T^^T ^ V I ^^*0c?i3 »ij5F^j '5it»r 

=!ra1 ft?.5im WW flcs? ^'“l ^*TP « 

ftal?. ^31 ^itlTFl ’R 

^srfttc?! ’rail ftnigc*!?! ^ i 'ii'to 

5fC5r I lilt 

ftfta iij=T’v ftc?it^i =?3n 

m ^t«rfiif5 5w ’rtft ^t’fi efoit^ I 

«f3f ’TS&I ^ 

<5ttri isfniter^l ef’l^lto «ft=l ^ 

liicsf Jit*ff^*f^J C'r’Tl (TfU 5?! 

efhi'ltt ’ttft ‘ij’?* *ora 

^gft WA '®rf^c’F (7f Q?1 *rs’i ^ i ft« 
lit ’TSI ^^til ^■^f’TfCsr A\ m 'Site*! 
»i’rarf&l 'srt 'srf’Plii in? i »rf*(t<i'f®: 

=^¥1 c’fft^r c^tc^T ^5}ts(tc?i^ ’jgji ftnii!«i 

^•s»t ^31 tfft HWl V I ’IC?! 

CTt ^artr^s ft^ft^ =^a ^ C3 

’ll Bf5rf^tc33 3311 ftssi*! ^‘ifS %< ^ 
?13 I ^3 tfcs(3 ^^3 ■sT^tr® C3 dis¬ 
charge ^t>li:3 »13&lt C^(7f«3l^®1 

«ift C3st=i «rfc’F =n I 

2i?f^^C3 CT, C’tC’F 3ft Wl 

ftr?3«i 3^ ^ ^3 ftre^*iTFFft 33ri 



CTSFltfr, 1979 ) 
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f% 'Stc^ ? ^twi 

f!C5 stft^ CT ^5t?l C9fC^ isr^ JpCSI 

CT 'srfpf ^ c«i c^ 

^3‘i CTt I '^1^ «f3r«r^? *iff 

c^% wi 

I >n:^ 

^ c'\i^ ^1^1 ^^"arstfr 

![nf ’trs, 'sc^ ’Jsl 'sit^'hi 

j(t?i<' ’itcii I ^p5W5f^ 

I *CT ^‘l ^N1 

C^, 

»K«r^f? 

fi[cf5 '®1 5C5I -sTfiJ'S I 

^frt^'U'l Of«^l1 C^C^ ♦Itc? I 

^Kcaf C>fC«tf| C^ ’f^ 27c-[ =^3t? 

*rtwt«f5 discharge 

%1 8,51,000 i 

C^ Wt ^tisp«, tfs( om 

5l[^fins^C5^ 1,60,000 B?5T 51^1 

I %^\ 8,51,000 

f^C9 c^iw 'srfsr® ^t5C5i iftcTfirniii 

^’I'Sl^'ni ^^*^1 f% ^ (?l&1 «(5(5rt51 CTC® 

’ito; •! 

fifC5f wr«l^*fw| ?rtii I 

?^55flushing dose&l 
^1 c\^ ^-t: ’Tk’p I 

JK^I ’llR^l^kST 'S(S «f5l4fTk^ c^% 

I ^ SRW ^1 

^5i1 <?ll^ ’Tk? I ^311 f^SJ*t^ ^rftsl 
ff«( c?'8?t<i .ii5T.Titai tea 'il’R ^ 

I *Tt^Jl 5tc^?l C’fC^ 

m 

«frai *rkil «f5i 5(01 ^rNr® 

ttH I ^ ^ 


%fisr^«t®l c^i:® ^tir ct 
’r>rt*ft^ ^ ^’Tk? ^9C5 ^c’T i ^f»( ^rt 
c? cn ’iTarN =^csf ’t«fj 5W 5ri I 
C<N1 *lkB?, (St^Sf ^- 

*rk®?f ?csT 5T2ri c«f«n f?c^ <Tk9[ i «q^ »kw 

^^nk'®?i 5pc5i 

% C’kJ? w[ ^ 'SR^irst^ ^or 'q 6 
Wl l^5( I dJtJf ^ 

’Ikil, ^5(5[5k^ f% 5IR1 

^^y Ttc® fsRfl^ ^si's «r5f- 

W5]ts(fW ?lN1 5!^^ 511? 
CTC^ ^c«l (R, c*!&l f^”55t 

'il^* ^1 ^I'Q l?CE^ I ^t5^ct r^ntoT 

R-icir 'sikmirfsi 'k'-ffl ’[ten i 

'STtC^itllt^ t-\m ^’fC^ ^sfilCJf?! 

«fWt5 «rk( 92 km® (75 

^k^rrut^i ^sitHtcira 

«?5ITO-^| 5 C 6 ^ «tt5 130 km® (106 

’ns «f?ifiRk5^ «rR 40 “i^N“t (R5(t 1 '5(t^ik»fii 
cifots 411^*1 <U bsf9 ^ul 

C«IIR* ^9 I 9tsfl ^C5 I' 

iSfif «rff^»R^1—C¥t*»f1 C<«fW ^t*!C9 ? 
'-‘1 9t«<t^ 595^1 (RFN C95t=r c^cai '^f^m ^9t 
*jS9 I *f^9 ^98 9S^ I 

«p®5(® ^?iRt9 C9 ’lf99t‘l «ff9 ^99 

5C9 CT nf95rr«i «ff9 «it>rk»ni 'flt ^^9591 

CJfC-I *1199l ^ I ‘ill «{^ 9R1 CTC^ 

nt« (R ^tsrkJf^ «?9it«fk99 *^4 ^5i*ff9«j 
^F«r5t9 9R5R5t9 nl9l ^\m ^fl I «f9 

^19*1 5CB5 «f9i!ft^itj-«ifTp5t9 ’i'f 9I95t9 

9f9C^ (?k5l CT ^f9ilt«1 5C9 C>1 

TfHl ^19^*1 '»lfR5t5‘l 9*91 59 I 

^fl9 *rt9l 9«>’k99 ^5I'2krl5C^ 

'5fart9J *POt8 c?«n f?c'® ♦rk9» 
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I 32®^ 2^ 


vJicini 4j«rfsi ^ 

TOt 

cif«(1 %5C^ lijTv <tf5C^“(-f^at^^1 »pi^ 
jprfsftw^ C6gi I 

JT?ral c®i I Ji^rst^ 


*i%5it5^rl ^^C5i c*f«n wft, 

?rNcJi ^ I 

5Nf^4st tis( I ^r»5w 5lft 

7*8 ^ tf«( 

■•ift CTc*! ’ic? ^ck^i 'srt^f? 

<1^1 «ft?I '« 

»f\^‘l fifC^P tr>( I ?ft^^ 

JJ^© ?p'c1?Pt®'N ]j^C5 5l1 I 

^1l?i ec^ cst’Tl ^s(ti( ^I’rari 

=9^ ^r^T=Tst% I f^iStsctT 

swt Tfzrn 5rf^!?rt^ fl^ »i5r3n 

’ift^ I ^1 WJ 

finr^fsi>|T535 5FC5T 

^^C3f I CT&1 “t^ 

c«CT f^tf-1® '^sitMtfsrsr i 

5i^«i I? f^*ff5r wic^ *if^*r» I 

f/rt^r ^vi]crf®i 

^c^r '<tc® i 

t%i ■•T?f?i ®C5Ri «fm ^Jrt^‘^51 
* 18, HiR C5R, ^j^1^1-700Di^ 


>rtr!i^ T^ ’®?%tai ^c^’t I 

«fff^ <sm ^ 

c^iw c^ f^; *w ^ ’rt«fWt 
C6^1 ^c?ic^ I ^ »i?r Thrf^’t^ 
«if®aR uqfifc? k«r:5 ’rf=pi ’Tsrst^i 

I 


?tT?n?ni ?5?rc5f 

^f^er * 

f^C‘1^ i2(C5T-t ^1K®1 5?1 I 

c^'Nt^, Tfc^Ri srrd^i 

c^«frh'-il^ ^ c®t55tc5T« 1970-41^ 

51W «fR*f f^ 1- 1978^11 

®f5T ^Z^ 1 ( '^^\^ 

nit^ ^?rf?i ) »t^-<i®f% <1-^ c^\cfc^ I 

C?R 41 ^ 

^ I 

4I?(^lfg <?l ?C® ^tc^, (Ji ?P«f1 ^f3{ 5t'® 

’ffl-f ^^4 ^ «rf*iit I 

^5S®?r c^lulc^il ^B5®1 

(^ic? ^6® I (?i^ 

5^^ 20|22 f|5T ^t^r ®t^1. cn^ltcsr 180 
C5[t^t^ -5 4t“l^ 

'srtu 20 5w c«rrtt?i- 

■-?t^=ni ’ic® ^C8ft’f*rf’i^?i^ 

*ff^3rr*i ^f?mtf5 f^j ^’1^ 
®^t& 6C®IC^ I ^®^ (watet 

level) W: m *11^ ^ 
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1979 ] 

fsra^ “f^Riir <2}i:^“t i ffeart?^ c'^^t?1''T-«'t^^ c^t? ^ 

’if^wrhj ^9rttof?r 5ijf]?r ikwi 

tf«( ^0 f^if^ 5Thi <1^1 ^’tfr «i55 'Qt ’!'« ^c? ^tc? 

Slffr® ^ ^ I «f5Ti2{?lTPC?[ ^ 11!(J ^?|rf«t^ C'..np 

^fir ^f| 3 it^i 'Bt?!'«rfc’t, c^, 10112 ^ =T^t?Ft^ 5 T -rr^ 



^*1 ?tC5rr«fC5nf c^tfe c^ ?iWc^, if'ii c^f •.'bt^tcsn 

■tt^lfc^ *lt^1WT cqt^-srtsi ^ *f^ C^fC^ f^=Pt“f ^1 Tfw ^■^=! 

c^ *1^ cksf (TO I »rfwt??i ^’i^j^t?! I “f^r^ 

% f^‘r? *PC5r CTt <2{^?i1 =![^ ^1 ^'CST'S, c«fF? st-Nc^n: 

^ ‘flt ^ =fj?icw I «fC5}^ «rf^ I 
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’iwt? f^%*ril ^fC^f’t^1*»t’iltSl 

«t® ^tCGg, *PC51 *!lt^ SJSFI 

srt'^l-sW, esit^, 

I CT <2|f^^t^ 
f^fW C^tnt^?I flfSl^tf'f^l jpf 

t^^lfi <i^sitf5^ 'srt’urtfH I 

C^ ^{fi ^]'^us >I-g55 c>i 

(outline of the scheme) 

<si^S 8-10 

^It’tw -il^* «rt? itii-l’ c^tf5 

♦i?c=t I f^i ’tt'9?i *itc^ •<c«ftn>rl’t?i c‘4c^ 'If'-m 
erjn 200 'ffsi I vi)^ 'ffsj^ 

'gf^esps c«f5it^ 

■« ^5!t5ftw^ 5t»l *1tP? I 

«1^ ♦i^'f'® I 30-40 
^spst^l (draft) 

♦TNw 1 q’f^t-^^^t?it?ic*ni 


f^*rf5f w?i isntRw m 
cafi f^5p9i ’i:^ t 
C^!§t? <2{f%ll^ <£|^C?ni 

<1# (Submarine 

base) JICSJ?, «Klf3 ( Naval base) 

CfC-t? vflt 45ff« <2lWfBf5f 

I 

<2{WB f^sifB I 

mT{ c^ri^t^n 15 ^rt^ c’lc^ 

2 3ft^c^ 5rfc^?l break¬ 

water iil^N dyke f^%*f?I ^Tfai 8-10 C^tfB 
i»t4s1 2-1 ^ I 

CBft?!ti:?l^ <2jC?Pt^‘ 5t»l *ftw ’tl^iRCflf 
C»\^ Wf I 

[ “cntfsc^i^ cif^t^rf^r 

20 ^51 

%sc*f?i «fcg «rst^ ^f|, sit? (?^ *t^f^ 

cci^?T5ftv5 ffc? 

«n3l5^ «frar ^us 

^itc^ 13 


c^^itu i” 


^51 ^t5t^ 




iM ?FW^ ^ *:|J^ nPPI«ftW CT Wl«J5 
Wl ^ C’m '^<"5lf%?l «.wt 

5I?[5 ^ c^ cwQ 

cm ^1 1 ft<f 14-15 

f^^c5f?i «rhi »i5T c^t? 2 

«fC5T^ C^fW OT^rfsi^ 'Si'$ 

^ itl-t3f-^9rt^ ^1® ^ ^f’tT 
«rl^ wf^tc^p ^^c'® 

w 'sc^r H\c^ f^l c^fif nte 

’Tt'^t^ '5Jt3!|?l f^?I W ?lf^if =5[^ 

f^f^w c«K^ “c? sit-f^! 

^ bts 

cf\ ^%ii ’ff^i I '« c^i'sir^ 

^ 

^t’N^itW'f f<c-t^; ^■^^lRSf c>pt I 

^f"iJrKt? c^iwM c«!(c^ 

*ic«ft^*r[’l«?i ^’T ^1 ^»i1 

nf5i?i1f5 iw 7f®i I lilt ^tfB I 

c^ I ^1 c^'N' 

p[-<R5^ (?ft^ ^li’tt^^ I 

’itfB ’Jt5i5S‘t1, « ^t?t’nl5—'iit 

»iw^i ’f^i I ’Ttinrs ;ftTfi- 

^Ttf5?i Ts’*! 35 ©tc’f^i ^ li)’!* 

^‘“f “1^1 40 sjfC’fiia C'-T% I 
CT C^'T '02 f^.lt C'iZ^ 

^ I ^?ltf5?f 5P*ff< ‘002 R. f^. 

cm c^ I 

13/l/B, ^siirhl C^ ?F^ipt«1-700004 


^*fi?i nfii^'Ti ’02 ft.f^, 

C^iC^ 002 ft.f^. C^ ^ I 

^tfSi:^ ^cii ^sM?rf51 

lii^ ^ftsrffS^ \ ^tfS ^f5ffj5r c^ 

^•^c•,t «rf^ ^ cif^\ 

f^c"^ wot ’rtl® I c^t^ ?(f5':®t 
liKtf?! ’ff^isrf'i ert^it ’I’rN ^1 
f5r5t?:*f<i '®t^^5ij c^«(1c^ 

■Ff^r -1 wi 80 'stc^ (?i5|| -^ffSc^ 

5^511 ^ cw-itfS, CTfi&^r sflfBc*® ^fn a 
^pt^t^rffN, at’f'=?f?i 'AzS^ 
^ftfBc'® ''.'t':^ st’i 50 stn 

c'^c^a I 

^p5^^CSflI ^ff5 ^fii^ltfS fel 

^C5tq ^t^iSl, 55Jf4t=l a 

*:(5t*s*t Kicir '<fc^ ^ ^fiiirffBg ^srt'T 

5C5T I lilt TtfS 2i\^r. ^ 'Sft?! ^'-t^^f- 

J|^5f I iT5i1 ^9 sft®T Vff5 I 

'»tc^ '<5n cm ’ftw CT ar^l 

:?t^ c?it® 3 c^t'^-iii'^i 

a ^itfS; ^ 9 ® 

^[9’ff9 lilt ‘0^ srf^r 5{t9 f^i 

liifig nta9l 9t9 c^fiitsrff5 1 lii?] 

5(9® Rc-i^ ^sn ^rN I 

I SflfB?! ^*f?i c\ 
^t^il W<^. m CT&1 f^'C9 ’f^C9 f%9l irf?5g 
f^f%9 fro ^tw ^»rT-5rtsrf9 
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nc? I if% 

*1Cil »PiC5f ‘ilC»l %-t I 

^5i5r?t5[c-^ 'sfc’f ^?n I 
^■-;<'« f^?:-it5?Ft^ CTt® ®rk«F 

»t«rt’f?t? 1^ I «fsT 

'»r^^<*itc^ ^t?i ctW- 

^1?i t 'sitW 

(?;^: ^r-csi ?fv wjs\ ^t[ 

■s[:>i^-^r. •^5^':ii 's.i'iif*: ^vi 

«ITC«|s I 
51*0 i^ca 

C'r’® tj^rip I ‘tv?-.11^ > 1 : 5 ;^ ^r^?T 

■«><i!^'T-{ ^r-ic-i c<'^T <jf^^ 

•®<e, Ji’l'.il^J vc^[ V, -^7 ^_tf’’[K ‘<ir.ii I 
'5T«I C'K'^'<\ i-^^i 

T’^'ifii >n?i^^l ";i'<r-i;< 1 

’‘itfij!? 5 ^W'wifS c^i^ 

^ nus I 

'?';?5^?i <^5i!ft^1<i ^c«r c^l^i 

’iMcg 'JQW r^IC**; ’Sli!! I ’iR 
6^’:;^ '5^ ^I^CST ^tsT ’ff® ?c® ^tcil C^t^i 
^’(l »it’i!:?i fs(c-t f’ti:^ 1 55i{® 

n’.' c^tMt's -515(1 65!t'^ 9fr^c^ ’^<cB5tf 

^1, ^ti5 ^c® I 

^T}?I gl^*!!!;^?! WJ!f >ICW «(TTf?J ®l?l 5^11 ^?P I 

’ftc^<i ^1 ’ll®!? 'srf^® ®c=5 
■-eq ■<! ^Tt®!? 'S(1'5lt® ■<Pi3I ’It^c® ’liCqG ®«:^ 
C>\ *' '<rtc^ ^11 (71 ■Etcff 

Ttcs?! 5^7.5 c5!TC'*i '®it>ii:’5 c»i'51 

^ ’ttCf?l ff.^rsr^l NlHJC^l Sltf5?| -•11C5?I ^Ctl 

^ i« sfiC'^ c^H ^t^U® 

f5fC^ *(?C^ ®t^^^ ®5f5cfijT?i >tc^f fijc-l 
jft’firsi m 5itc551 ?Fc?! sitf&ii (3fc®^ 


f :‘2®«1 2? sPn^ji 

®5(r sft®c?i ^iR*s c^tJi 3rtf5«r 
’dc’i !ii I ^rffBc® n1% ’5(1®!:^ ®tii«i *t^ ?if5^ 
'ii®fB ^i-f I ^ ^1 ^ *f1%5rfc«j 

«ii®^ (71% I ^'Wm ®w, 

’tfr?i®l •itt’t nfim 

'=(TTtl 75 I ’itfB^! 

^c® ^ (7f^ f%^l ^5ic23lc®?i »ic9r c®t5f ^s(tR{ 
r’flTSl 5^1 ^ ®t5f C®=15T3(t® Tn^I^ 
wi, ^Wcff^ *i*s<i’!fs) Jit^ ^ 55 1 

^tfs ^5’itcB^ I ^tfr^itfs^ 

'S(51’?l V'J ^nt® I ^.tnic®^ 
•Sf-fT'SlCsiT ^tc^- I ^tsrktf^ (TfW ll^nt® 

^ C<IC® CJK'lS^sI siM 51^1^ 
fffC^ ’ll:® eftv 1 CJI, f^. I 365 

-<-<im 5^’, ®c< 11^, 28 cf\. f^. I spc^i ^}ff5 

^r=l^'J® -ifl I 

1 

®ic==p^ql^ ’Ifjicila I ^f^^tc®?! 

‘^fil^t*'!, ^<iCQiJ C>1^ 'SI^C?!^ Ft®!, 

’ 11 ^* 11^1 ?11 TO ’S^ ^ 5 }C^-f)r^ 

<2ff®^t^ SltfS^ ®C^ I 

^ ^^171 ^1 (TfC® »t1C?I, 

®r-5 fro 5itW ‘iR* 

*iw (71 ®lt® ^zw ®rii 5rfc?r 1 

^TilC® (7lt®n^t?I 8?21CT*f 

Bf^tJitd ^5^^^:clll:^ ®t?i ^ic50 f®5if5 

^1>ltC^ I «r^s(t?i«fii 

SHTfC-l '^.■<’n i(5fi^ ^^il'8(=T«ltf^®l 'SI^ST <7F5T5l 

5lt® ^TPf »P1©% N^Cil ^f^® I 

Cfsit5(f?l ^®f^ ^■iU W m\ (7l '®l^: 

Ctf(5--|’‘ilCtfll ^IWt^l ^t«F 14-15 

v<^r^ cff’ii nk ^Tl jpc^r ^sft^«1- 
cq^l-v «liK?lt m ?1M ^tC^l I 

%tfle| sfl ^vm Wf5 

®''(tl 5131 f%n3«i ^®^[ ♦rti ^ ^*Ri 
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(OTrtfr, 1979 ] « ^r«r 


^^pcsf CT^ c^ «rf«’f1 511 
I C^ <« W ^P5 »rtCT 

(71^ W «PPf »ltf5tCT^fTO lilt? 20*22 

“i«i’N“f «2m ^ ?rf5c« 

CVTf ^ ^ OTW »rtw I 

Its 5rft^ ^*15 if6 

W5r[»rhi «r9rt«rf?tfi^ 

sic«f I ?:9i >itTf5r v«i^ c^ 

«i»f5r ^t«Tr^ »P8fRl I 

5fft ^*r5j^ CTt«FTi *tf^?i!n 

50 51^5101^ #*ftwnj j 
I 

(Tic’^ ?tc»ra c*tCT CT m 
?[nj cs\n ( 24 7 % f^. ^<t«. 

14 ^) uq&l Jrf«(t?rt5: ^ 5ft, ^C'^'Q 100 

^ ntw I ifl ^«ri ^=15 CT 

^«i5T ^^51 »rhTi:5nj ^ 

5it c^ 

wi *rfc?5f ^ i 

^trtof^ cJfP'f #?^?[ ^ 

(TK-^W ?tpni ’IW I «^f|51 
^ TNfWf^ spt^rN 

^rfrhr ^ TtfS^i '■rsjv? '5^r« ?r«&i 
^ ?t<tr5 ntw «tf^ ^ %, wc^ w 
24 ’q'&t? *tft»rf«i ^ W 

■rpw sftn c^ 

c?«n f?9i I »R5i 4ft *piw fsrh? cm 

I 

4%f SIMJ '« (Tit 

»pni ^jfK^ # f5i^< ^51 'Q 

^ ftcwr Rtf iffw cics srfifcf 
(Ttsf ^ 

*P9Cf l fC9r^tC5Rf9flfCJI9|Ci^ ttf, *ftC-Rl 
^ ftvn wrm f^itf »rN5i i 


nf%j|^ff »rt«(t?i*i i?tsi I =TW^^ 

ilff f«?1 fWRf I CTftt 

’i4t%5<fr 'fttf cfuRf's fttf >rff•rtfw?^ ^ \ 
»^Rtf "^ttffl ^'Itsi c®tf ff ^cff 
??r ^Rnt *i?5f I 

(TR^lM '« *f5Cf CT >nTO f91 

f^-tc5nj ^?ifi % <?i«1% 4^R<f 
m *r^< I ftf ?f^‘i f^itartf ^ilfi 

C^fttt^ ^8 5?ttif?r8 fl^ifl ftf CTfRitf 
sitltf f^ I 4t ’Rjre «ft5ra 5lt*t 

5i?f cftf ^cR»i^ '5®Wcf ff- 
?r(1^ 5ff9n ft?j*i 4t cflW '« 'I'pf 
«ipri^ft?i ^itR Rw ’f?! 3?c?fft»ii 4Cf 
f1?tir!f5^ w cf t5r fiwhit 15/16 

^itii 5^11 ^^r-if^ fif 

artf5 cotf (Ti«f I '®t5t?i 4t *f’«r w 
«ftt^ Cft5i fs ^>rfc5fi ^ ft—ft^i 
5itf5 'ftkf ♦rtt^ I 

«^5tt^?[ ’ftis’ilsit^ ^^15? fipfit 
«rft5i Iff c^ ^ cft5r 

It ft^f m *itt?i 5ft—cf^sf fijcfh 4f$ 
fftc? Rc^ ntc^l ffa I 'sitTtt^fl CfC^ CTfttf 
c^ nf^t*! ^ «tcf ^5f »rN^f«i '9 c^ ^cf 
cn ?p»f5f f^t ’ittnw ^5rf?i «tcft*f 

f^?lt fRt« Of 851 ff? I 

«tfRRi fi^t^ iR (?wt—^ c^-^r, 

ftf*| 4&1 ?l1ff ^1 fIT ^ ’TlfWl 

m ^ RM 4C5f JPP! fft^tif 
C5il fR ^N1?l Cf^ # 5t^ CJft ^ 

^ Rc 9 (Tif fw Rt I «il5iR5f 

csc*\ ^tv, ^tfi Rm f^r =Rip 5 fnw *it^ 

*tt<«f I Rfw ^*i1t?( 0 ?% #?!'« « 2 lcftn 
f5itc!n fR I ^ trtft^ f it^i »itin ^nsii cfc-« 
^ c^ ^ c^.'stc^ *rRfWf R^- 
Rt fti cwii «itf 1 ^ cft5f ’tfs fif 5ii I 



fiRfltil OTI* 

^5«1—1978 ^f%si^C5f, *it^ «f5f «itcii^ if«I<^< f|9I ^ ^1 

CT ^ 9 Jl ? 5 C 5 C^ 5 f, CT ^ I 

’i{^«i *19 'e »rt%ii i[8i « *n8 *i« ^ ft.-? wl ?ft i «ii? 

^snrfft ?gn- c^W?, 'e ^t»ft?«ft? 

ft?3C*f? *fC®(? f ?1 ?st?i I ^1 fitti 128 c^tf5 s^- 

?^5rK ft?w CT n'^ «itc«it55ii ^?i ^c? I ftfet? I '^’Tk ^ «f9f 128 c?ftf5 ^1 

??lt? ^3f ?rf?«|<2}^? I I,2t0 ?<-ftC5itfti>t? 1 ftfet? ’1^? 

'sftc^ *i?c^ isf’CT ^ I ^ *i^r® ♦itc? I *ipR ’ilt^ '« 

C’lC?' CTC^?? ^It?? ^ «!^? ntcsp^ 'ftc?t?? '« ?5t? ^•Hftflftt^ CT 
<sf®tc? ’Wit '5t?c^ «(^C«T? ^ »iK*r '??1 ??» C»l^ 17,200 ?^- 
^ I c?“r ftinsH « ftc«!tf*i&t? 

c«tc?5 ^ ?it«, vu^sfiJ ?JC? >itai 7 5 C>ift ?13 I ^ W 
^SpCSf? «2f^ ?&T?I ^ J17[<?tft 

^C5I ^t?C5 '« ^ ^9ltHt?uft *a5 ^ 

*tft??cw «2{^? I rtwtifc?? ?tai 

«i82(^c-! « I ^t? «rtcn ft’jjit?, I c^H ftwfc*r? ?^3r 

'^\m ^ I ^ ^ ?2it? ?fif ^ 2/3 ftw? ?wi 16 ?i 20 

«fai ftwf’i^ft^ iftff I 'Wi ft??c*ni c^T^ p ??, ^c? *i? ^f^itHt? *r:[< «rrft ?t?c»i'Q 

«rf^ I ^ ^ CTW ftc?lt nf^C^-'srftl 12 tft ?115 iJitsKef? W?1 

?if5 *t? »r^ ^tF^rl«???— 80 ’st’tl ^^131 ftc? ftwtw ^?ct i 

(1) w>it«(t? fMt*! ^ w?r m ?t«tl 8 ?ff «f9it*(t?«ft? wfi'^ cm w ww 8ci 

(2) ^*ti:«r Tf^ft «m >it»K? c?? cf €?i 1 ?t<(i ^ w?i 

8ffiftt^ fii4w—^’fi? 90^11^ ft. ft ft-(?F ?Jt?1w fire? 

•rw^i §*r8j?t? tr? >c? «f5iTHt? 8t?c5 ^c?i ?9iiftnc«i 

ft^t'i ?r?i II ?tT9 ?c? cm *fw 1 ?t^ft 

cm «fK«f 5ltnTC?l ??l a)|9TC«f ^TWt??, ^?»f5 «f5i1?T? ft% ?F3C51 C?C5? ?rf??i 8ft1 
8 TvJiH'st =ifi« ?i? c?*i ^si-ftiscn ftt-i? ^tc«F «it»ic? =111 ^t?«i 
?W?I6 «P9lT«fr? Ml«l ^<ITQ I ftl ?3l-fH53C*f? 4«ft ?lft ?t?CST C»ie5? If^T 
8^6 ?2n ^51 (.5?^ ? ?^n? c?8?i ?te? ^\, ^?t? c*icw 

••Ifftftll R^*t, ftvtJit’r? ^cw, ®ft®i^-70006 
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wn uNp! wif^*i 

^irStW 5¥t*f 51WC5TI ^ ^1 I CTht’fTlK’l 

4 (1978) ^ ^^:?r C5?i 

cnc’^fl 3 fwc’T «tt? 8 T»' I 

’ff^-^*n eft? 4 «P5it*ft^i»f^^ 

4W f%^i?1 f^3«| ^ *rc^ I 

*f^ *tP? «T5lt«ft^«% Bf?!<fhl»l 

^ws\ afirw^ ^ Tfc55 

«r4»i:3T t^pl(^ <M^ ^it^ic^ I cni^c (1978) 

'fl f^c^ii fe*ni ^rFt?rt«p 

*1151^ CSC® f<^ «(!pc?T af’Tsi ?r5nl fc^cw i 
. '55Rt^^ f^FtW «fN 

'« *tlfe fN ?[ir, ir5i5rt5«i 'sic^hf 

C^ I ^?l«l C»WtCST 16 ^ 20 ^ 

5OT'€ ^ >nr5tc^ (^1 c^ ®tsto^^ ^f^rr) 

Ff^CT *1^1? «(t^ vs *rf& FtWfl T| CJPl^ 

Ti I «i^l*rw 

csias f^, CT^ftPT -I9 

?[CTCf I «f5f, 

^5PC9ni Jifioj 

•!fwc«r?l 

*rf«rhif*t«tc^ ^ C’lw iff^w iri^ 

cTfi^t^f5 iff5f«f^tr^ ^51 <3 *t^ 

I ^ «r5i2i^t? 

’nt^ ^ I CT’R’ C^t^ ’ftft ^1 C5ft^ F5i>tM 
^*3 »ni^C3|^ *i:?f « 551C^ *ltC3l, 

€H ’tf^C^ F^ic^ *ltOl I 5ft^3I c^ 

C3Pf ’tfv I ‘i5«{1c^ W9r<2t’5t5C^ 

^3f »ft’(p»3r ^*'W ^*t3i 

fm ?ni I ^ 

?tar| ^C4 ff? I *1^31 

*tw F^ir® Frt ^ ^ ^ 

i ft^r m %»3»c9nj cstn «rtr» ^*- 


^31 *ttr!i wv^ CS&9 ^ *ilfn 

«Rir5 ortc^l ‘FW ^ ^8 

^TT ^ ’fra I {3!S^j l=rx« fear) 
v^n apiit»i^ <fc# 'Q 

aJ’rT^Titail ^nQ I c^rtc^ 

itwir ^’icF'Bi’m <ift?r ^ 

^tan ^ ^?c*Rr ^ror aRfp® 
«r5 <tt!:^ I 'ii^tc’r ttc^nr »i*n^ « 
^tan «iitw, sfl ^rfr »ip?f5 ^ ^ 
p ■« >i?i9r *K«t esfc's 

I 

jffv «rc« c^9 v3 c^r^t«—>rNt^‘rss 

etufB ^t?w ^t5f ®tc« I 

1 . c^rst^r «Ftl>9i ■vlt 5C% 

f?PJ m «,^C3l VI&5|C^ Tlf^ C®tC9l 
iTSf C^S ^ I *1^^ 'ilf^ 

!ic?r »ics? cwf’i^ ^?i1 I 

2. *i'5i—^iiTi^r ifcsj cn 

»Rrar «ft3iin?i ^r»f fig. CT^rfc^ ^r^r trwr ^•ra 

fifn p ^t«( w ^ I «f5i^n ^’T 

3. 9C5r3i etcn—1^ «fC5i^ cec? *#r^wfirw 

«f?I fr^ STf^Ft? T^tm ^TWI *ft<5t^ 

am I nr^sH §’'^c?rfl ^r^i^csra *rf’fi:=fi3i 

»!c«f Tfop v^l?r^ eq? ©sj tffqjs' ^51 Sf5r^c3i3r 

«f5i^C9R| 

•iK^j %i ^c^i etSQ't pi*!tf- 

*10? I »i)3l 5FC^ ^tH OSCW CT05 *ttC8 I 
-5^ ^ ’IWI 'Q^ 

^*r?l si’H 4 ^t5=T '«IT&^CSI1 *r8’T I 

4 wc^3i rate®—*11:4^ or* 

*fw >ltncil 'fiC»I *ft^5l 
=1^ »i?i5r *iC’*f ear* ^fl? CTt® 
:rt^ ^iwi ^•ra 

yfcsr ^1 I %1 41 ^ WTf^ 
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[32»n^, tmt\ 

viw?.«R5r ^ c?c«f ■wcn^ 911^, 

CTC^ Ht^ ofn I '91 c^ ^ ^<15. srftfl irNr-^^1^ <?t %, (?^ 

^•sW 1C? ^ ^CB ^*1? *ltc?? SlfCl? ICU'etfe? f^C??t?l vi(^ 

ttCS(« itCHT I «lNtC9? 5pC9r ^C?lf5 sJt^C'l C? ?3l 1? «(«jf^c?t«f7 I ^t? ^- 



vSf^cc^ vsiwcEaKo Vs ^s» ^HnC^t gnS" xSii’a wy Va "©TinT , 


«rf?i|1l ( ITn '« 3T^ SB 'Q <t 'flu’s f r?.? H? ■« <3t9 «t?5I l'Q?t? 

2^ fw? <fi 1. ^ '« « ) ^ C*tC« «'?l 1? »iW*N ?1 !BtC*f? 5|t«r 4lt? 

^ I «*if» ’sm ^9m\u9 c>it ’»rw itk *(t? i i? <^ »nTO ^ifi^ 

^ «ri^^icjn WT sf? I '« w ftw «m^ icii I c^ 

’IC? W « 4f^®T C«4lC9? C^ »<^1w n?« m I 
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^fw «n?*wN ^1 

«, *ii^ «rhj *1^5^ 

75 ^'Sl ■« ^ ’rtff 1 . 

isHw ^^»r—*fic-^^ 

«itC3rt6sn c«jW ct» 

(1) (2) 
tt'<( ’K?! ^t'«?i, (3) «i^'55r ^51*'^ 

«1C^ 5(^i^l«r *1 ’<pK S5«?1, (4) 

^«Tl ‘^R* (5) «fC5l^ 

(ftfri ^^1* wi- 

«1<«IC^ «PR ^1 

'•<ttC^ 1 ^^C«I— 

(1) 5lfl?l ^ *11 C^t«lt® 

m *rrc^ *rt, ^ et^Jt^Jltail *ltH^, (2) 

^Q^lts l>t«1 (RC^ 

I {C^*l*f C®f^t5 

'5t^^‘'?t 'Q ’I’l 5t*4 

), (3) *i^t c*itfei\fB *it^t*‘??i'h^ 

^ *rl, 

^ 5?t^c^, (4) ^ c^ *rt^‘ 

«lW5l ttH CK? *1®! 

^Hi CT ^ 75 ^’T C^ 

(5) ’t’T ‘iR* 

^tC*R '®l*C'‘t (R *lf^ ^1 ^1 
^f\ m *11, '(6) =rfi^ ^C5I^ 

^iVi ^tc<, (7 *rl «rt^tii 

4jt^?pfi>l« c^ *1^ ^ 

R1, (8) *iff^ <3t« =11 

ttWI ^ ^ ^ ‘^’1' ^*1 

*1^ (9) *1^4 «r*iiic5 


*!?r?r n«f ♦rft^pra »r8'N*n ^ fte*j 

(10) c^ •fc’ni 

♦It'QIll *ltCT I 

»nRit?R^ *i«r 5ifl*r«r »i^aj 

\ *1? I ^- 

*rv*oi '«*0311 ^ Rfi*t'«ic*F «itf 

=?c?i I *r?«r5tcR 

c’tcsj c*ni*T ^t|t5 ^«ft? «p*u 

'Q *?« 

«lt^I ^ ’N ^J?CW, C^f% 

<it<«rfii m *ifl»t^«f5it?F 
»{^5! C^t^ '3 ^ liRsfS «fKr? 

’ti:^ i CT^ffc^ 

«lt^C'< Cn^ilC^I '5|^«51 5ftf5 «5C§ ^5J 

^iz*\ c^p^JCM Rtc^pn *itaJl f^&l I ( 

4^* fw) • 

si-*M 5f<iC5l Cif'^fl TfC^T C^, 5f^I»rt^tf '« sifrtl 
'Q ’iC^t 

5j?flg 1978 «i>rN«tj ^'ft:*r 

C«C'SCW, 5^*1*1»iWil >ff^*l 

•^^itJtfl^tiJ rffspw trlc^itH'C^J c^tert^^ 
If%‘l WT^lt^C'l ’Ps^II « TNI ^JT 

^'Q-m *f?t^ f^C«i^ C^tRt'Q '»tc« 1% I <iir5t 

c*it^t *i1^ c^» ’T'^ ’itari 5C5I ^ 

^«tsi ’i^'N*!! ^C5i 5itc*i, *Fhi®i ’iaf«l-*frW«f 
Tf^ 'Bi*ic<Ffai^ 

^ I 

5ifl»i®i«f^ c^t’*it'« *rv#}‘'t, c^Tv.t<3 

^1 I *ic’<r *iftij«’if^ '«ttc5?, 

i?cr Ffftfwc^ i^r^w cJit’tf^ 

^ ^ *itfl I »i^af f^Pi^ 

^ ^rNR?tc® »t1*} «(tc^'« ^ 

^ ijc? ^ ^t®! *i?t^-«(tni 
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64 

thf c®cs wt4 

^ (;5%5n 3 Tn ta 'Q ^) I ’W, *rfi 
«i^ ’rfNi ^spHi 1 «R?4i*r5tc^ 
ir^hr»tw «Rc^ Jit5t^ 

^ I «rt? 

«ni1 »ra^ I ’tf% ^?r?i 

^ 'Q ^9iw>n c<c5f ^c?, c*ici^ 

*RCK? I 

fwf4 ■« 

I 'S’R 

^*[4af *mf^i:« gti? 

*IP5 aiw TfW Jfl I 

9t»i—5t5i 
nf^ wtil ^ I ^tcef^ C^'^ltPf 
5t^ ^ 41 C4^, <?PttC4 ^t1C4f 4^ »rcv{ 41 
^9 <?Ft4 ’jto ?rC4 I 4^4 

*rt4t^ *14 C4C?F 3P«4f«C® C4CT '“TW 
«faT4tPf 44 514^ 4C4 «fC4 41^6414 4?l 
’#l4f^^4'« 414 4411 ![C4 I *mV9\ 

4i^ 4RI ^^6414 4^4TC^4 44ar 41% *PpC41 
4tCW4 *lt^444 4t4l4*r5tC4 ^4 C4C4F 4f'4C*l 
4C44fB 4414 ^nC 4,C444 
C44l4 4^414^ '« f44t4^ 
44^4 CT4t4 4tCTt?4 '« ^44 C4Cai, 

«<Wi4 4?t4C44 44it4 441 ?44t4,4ti:45 4^164 
Iffy’S?! '<3 «l44f64 l»t4 ’f4"»lC44 4Cf 4l4f^*(5 
4C4 I 

44«r5tC4 44C^ CllSl C444 41^4 4^4- 
•PlC4 -I4C44 4W 44t4«4 ^44 

*ll44^4 4C4 Wr4J 41^^^ ^4 C4t4 44l 
1^4 C44f4* 44’l4fl%4 fifC4t«r444? 

4^*W 4lf8C4 44t4J4Nf4« Bt?14C4 414:4 
C4bi fin 454 1 44® 4W44l:4 im 

f4t4 4W, C44 4?1 4t4 4W 


^41® 44ip >P54 44l4 4t*rC4l 411311 ^44® 
*rc4 ^1t^ 4C4, 4PI 4l4PBi ^ C4 
4’vf^?t44 4fl44^ «(C*r4lf4f ^ 

I 

5^4r«^*l~^ir4?l 'S^8»r4^4l *14— 

'4P14 C4Car Cir41 4l4 C4, 44® ®*f4fl ^441:4 
e|T4 44^4 *ff«4 43[Cf I i<KVS C4 ®n- 
4?1®4 44*141^ ^f44l 44 4l^ 44, C4 
^4fl® ^*14fl4 «f4 444 4:4 ^1U5 ^*t4fl4 
4:44 4f^ 44lf4451^ 41, *144 ^*Rfl4 4544 
4f4 ^44?i4 444141:^ 4Jt4l4J 4® 4Bl I 4^4 
4 ^14:4 ®«4 4?!:^ 4:44 4f^ f^gf44i^'e4l4 
44’4lf« 4C4 44Jl4 aC4H 4lU9 ‘fl4t ^ 
4ft4l«^ ^f4 4:? ^ 4C4 4l4 I ^4144144*1 
441 4l4 C4, f^l4«1 414PP44 401, 
4i*l4l4l4‘l 4:»r‘il4*N ^444 '»1^4'^ 4ft08 tftt4 
44^1:4 *frw ?['^4l4 ^4’:4 ^ 4fl4l4i^ 

V9 4C4 4lCT5 'Q 44Jl4 «tWl*f 4t^ I 
C>^^44J ^4P 4^®f4C^ ^«1:4 4l41?1®l4J ^1 
4105 «r4f44l% 4f1*r4®4 4^4 ®44 
4?f*f4^ ^4lW ^ €d I 4544 ®*R|1 '« 
^ft ^4f^4S 54:4, 4fl41C« 

*lf4 *r?l =5404 ‘44* 44Jl4 Wf44l 4W 4lOT I 
f444® *104 4f1 *11444141 «rtC4lft^ 

404 I 

4l4fi3l4^C4 441 4t4 C4, 4?l4 tfft*! « 

C4^ 4l% 4^1044 441 FN® f4t44 44Ft« 
114414— (1) <21(4 444blf44 '« *14, 

C2) 9^ f44ll4 '« 4il4^1, (3) 4^ I»l4 4i 
(4) ®*t4ft '« 444fl4 4041 4l41^%< *14 I 
Vi® 614® f4f44 41404 4ft4 <2l4l^ai1 4W 
040^ 4l04,4?T ^514 14044 *14 1404® C4ofe 
W04 vi|4*N 44C4 404 4104 41 I 44 41404 

504 4t«4l4 « ^14 41 ^«14 44Jl4 441441 4114 
f44<S 404 I ^ ’4444 4^414^ VtVI 4404 



Cfiflttt, 1979 ] ni 

3It « on TWi 15CT ^ I 


?i )|iiwi «i^c9f ^1 ojf^Pf 

^TfC5,CT^I10T 5C5J flfCTU 

W I *tf^ *W 3^1 

I site*! »ft5r*rte«f% ^ 

2 1[& Tl 3 W *N f^. 

%t*W5n) n?i ^ ^f»N 

xBtfrt? JPW C^ ^C9. *t« C«ft9tc^? W 
i?C9[ ’ff^ CTtutora w 

«!> ^ «n ^t^tc^r 5i^*ftv ^ 

«rti:^i ^ *nn 

«ww •K'jr ow ^ 

•tfipion ^ ’^fNcar 51^1 Tht I c^ 
(1) ^€'51 cwsrhi '=rtwi f^^»c9ra 

<m fw:? ^^05 wi *rc?i 

jriort'rc?Ri3iR:»r«nc5T6^i^; (2) 
c«nrt fWjf 

3PM *tC? «rc5i ^ Mfe?1 c^ *ftM I 

^9rt9I f%3t^5I ’fct’l^l 

^C» ^ I '^1'^ ^ 

sftfivcsni ^*1^ •rtMf*! I 

^"rtThl '«*t 

^ ^ w <1^ 

^ ^fH CTOS *111:1 I ^Ttltl CTCT^ l^n 

*[% lOf Itc^ Cftt 111 TlW 

ItCTP, ClCl^ 'fl’M 'I’PMl « ^CTl 

3^n 511 319it»IM 4(^1 ^ ’Tf®^1 I 
, ifii *t^ ^ititofi «i^it*r ^ iCT 
^^1f ICT 1 

«rtiMi 4tii itti CT ^ ^rtci, '•Ic® 
’»rt®ti CTw Ttc^i 

^ «^lc*r »iiii itf ifli fi^iw fw 
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ilop I ^ «rn ^arNtinl^ iw <(ci iKii 
ffoitfl, initltl*!, !P*x^tl^ (2|^ 1^05 
551 llCT H, ltl^'6 «rfPl ^ I 
ilcii ^1 itaiCTi m 'ii^^Mili ^ 
f^'®l ^05 511 ICl li, tff'ill iffl 

^«?5rf«(tM i(M11 ClC’f ^*iw cm fiw 

itfBi ^*(1 ii «n*fhii i«flit^ 

®lfrfr® it^tu i^M I ^*rifji5ii 

3Tit^ “jr:® 3^c5f ^01 ««nt3(ti«%« *itii 
^TPICT owt Cl *{t5[ ^itjjcsf vfl 
nf^ CT^ 5CT ® Ite 4tp Itsr itlCT I lOf 
*tc? ClC5ICT5l1l f^«f5|l ^11, vm ®rtltp- 
et1i*)itoi ^l^«rcsii icf fk-t 

^ ^}9 or’n *iti <*1^ wr «itf •tt®il 
CT^ I Clf^ 5tfll % Clt^ll^l 111 
®*t^®n itfjii fii ifti I ’iHr 

ilCTi i« cit ^11 swrtitci c^ifw, 

4Jt]p^ ^flCT ORaitf I 

li « ^irtfw f«4n— 

i t u tn srarifti ^*11 ci^ Wi 

111 «n«ti1ic^ iw^itH 

Ofl'e*!^ *f^ IM I 

it^CTT^i nil ift*w®rli'e 

>rsft< n I ^ ’TNfr^ *m ifli <ii»i cttIc* 
orjciOT CTCw*itnii «1^c¥ti flcu^ld 
iiifn*r?r<^xWCTi^f5nt*i^il fefwm 
l^ltCTT ctUci ^fii tfwi ci^ "Ull. 
CT’R iRIMltl ifWfMl ^*11 H c^ntltcfe 
?ii*Rtim‘ri ^*11, CTitci 5iftc^ ‘iRsrstCT 
=¥10® ^1 CT^r 5‘tfCTf '»fV5 *115 
*fl <2lrt ^ I ClUcl IFt 

•mil (?wlci i®?3i»rsi *nwi^ 

wi1*lt%4tf^ 1«**W 111l«lCTI 
i? *t1ir ^ Mil ^•tCTi^ I 
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mt^ ^ fw» 


[ 32m 2? 


'fto ^ c»|jf, <?rstfc3i 
Tfsf t? ^ I Tfcsf ^rW«f f^t«i ^ 
»Pl^ ?F^ f^'Q ^-<Ttai?i ^ftsi ^^ 
^KSR ^ ^IU I «1<K 

W^5pC5I 5t!5^ ^STiT^ ^ ^ ^«1 (M^ 

tfprt^t3rt *H^tr5i, cw m •st^rr^sTN ^ i 
^TWc«RI 'sInW !lff^ ^^'®2T 

vic^'i ^ I *pr55i «ispc«r iJtsr m 
vrw? 20 irf^ Ti 25 5ii^ 

*f% «i^ ^ ^iPf*N tfJ( ^*[05 

wTfl >i'®t^ ’Tff^R C5tc5f I «rr<iiii 

^ ^«t=r jjTtcsi ^ 

^?[ I ^pCcf 

*fC«l 55!t^ <21^5^1 "It^l I 

jpiwr 'sispcsf 5nt^t«f, OT? 

^jt?it«f, ^1 

fMt*! Wl 5!f I 

5Tlt?lti:«RI *1:^55 

[ «;l tC9i fw (?K^ CT 

«f3i CTC^ *rtei] ^ 

^=^ls(c^ ^ ^tirN ^1 ^ ’it<-*rv5f5f ttM 

efST'-Q *if^^cf5r 

tT^'®«tc^ vflcjf 5itiwj *m ^Pi 

’tw Wi:«I « f^»lt^ 'Bispcsy 

C5C^ I ‘ill ¥hic*l| ‘AtTr 

9 ^nratc-tiw fl’vcsfi 31^ ^f5 ?pri[^ -p® 
«555 »p^ ««*N»i ^ 5C9ifw5r I 

t^*TN ^Tf^ltw^ *K^ 

’wm «rN 5»^f f%i ^ 

viCTf|9i 51^ f^'5c*ic^fl I II’nC^II 

t^F^PPF, ^1‘il’? f^^Pl^aFST 

(?i<i1c5r ‘flc»if|»i I ^PfP ^rWw '9 

TlCTtfni 5)rt?rtc«f ^sitif 

» 

UPH CTcmai >Raf ntm *lp53WW 


4|t? f^f%^ 5C? ?ltc^ I ct|«P 5F 'BliPW 

^ jpi^ «r!pc5r ^t«f 

istii ^stwi flc^ m\ 

ur'n 5nt5tOT« '9 

^"*lcf ^'gyi I f<c<ibTrl 

«rf?t?i w[- 

^«Tl sitw, ^ 551 ^ <?i<ttc^ Cft^ ^1 
siMfl «f5rt*fffl f^t«i ^ (?l| ^1^ « 

FTta c^ ^mi ^ CTT® 
*ftWI ^ (I) C5lfe C¥N 

^5it«(tC5i?i '»t«c5i9 erwrf^^'f ^«p»r w*i 
^1, (2) »pi®5f ^rhit«f 
'St^^i’N^ *9 ^ *ifl«fi% c^m 

<it'9^ (3) c*i^ wra w 

^ HI, (4) Ht^l H«,»ni 

^ ‘‘tt^ ^1 CTHH ^ 

ftlSI «f5i 

(5) ^mm ^ to I 

CTc^ ntz^ I 

filKtH^ ^1 Hf>l—(1) C>l| HH 

CT9% Hf9l ^Pl C’tW 

Ht’lC?? Of9f| 3ltEH, ^<r«, 

uwfHH *rH I>t?3L. HflH MJ H®*T 

I ^tH«l ‘ilCini m ^t*fl Kt^CH VI vs; 
W< ’HfCHl «ft^ CSC^ ^rto Hi, ’Ifv VI 
l?91I'HfVaiV fKVH^HD5 ‘iCiniH'«( W^fW 
^rlt^, liR's 'iWlHH iSHl <sriTO ^ 3ltH 
VW H^H ^ (2) C^ »R 

HH*!’! ^Hl HHVH ^«PCHH Hl^fv HH 

Hft’IC’l C*fN W'Q^I ^tPT W «IWIVH 
HV HfTHH C«IC<F VH fnW CHC5?! V^Hl VHl 
CHUiltH I ‘ilV^ l»^3^ VH ^tVCT 



87 


^TfH, 1979 J W-f5Ti»C«ta *r«f 


oq?rl (?l«rtw ^ <[W, c*l«ttc^ W<itr^ 
3?^*r*c»tu «rf5fc^ I ‘ii^ 

tr-< c^ -iprNfi tttf^^ ^’TI 

**rfw^«r 

^f5 ^ ^ ^*r- 

srffltii:*iii f^^t5F'5i ^ 51^ ^fr stl? 

«itc^, ^i«fsi 

JtvTMi ^<n I ?r^sitw ^5p5T ^ 

c^ (?r, ^ «(t!i 

»iii'®c^ I 

^9C5|1 *IC«'t ■^Rs( 

>sjt? I «prar ^tsic^!^ 

m «rf5i ^1 «t!:^t«R 

’tjicjn 'S{'t^W !t?r<(tc^ c^ *(t«!rt 

’JtC’T I eff^ CSTQTl ^ 

-2fnt«R.^(® »i*N^ ^^1 (?rc^ ^ttciif I 

■« ^f%?i •m ^njrt?jtiic«i vM 
«f5i »ttc^ I C 50 ft?j f^ ^1 'srai^w 

«c& ^n?pf5 (cw--^*rr3f?itt5|, 

-^ttWait*! o c’Ft^i'ht^) 

51^^ >l?l5f ^?ic^ I 

vsi 4 s{*n fscat w^rtcsfl i Jif’f?! ’ff®?i 

*rc«r »ft5i«pa> «« s ^t«f »if^w 

5 C®(t^ ^ *l^« ^iic^ 

^ll^•^ ■!> ?itf5 «f '« ?ir cs?»ic^ ^511 

^ff5 ^t?i 5ifr ’fc’f 531W 

9 ’It® l>|&l ’itC’f I ’twi, I'^il 

^’fsfr '9 "ifc^r '“if® Rf® 

^9^ Jft^ nftc® •tfif ®SIC^ ^-^•s 
'StWtn ’rt^ I <2t^cq *tlil?l 

’ICKT *t«l C®C& 9 nc?l tN uqcsf srfti:^ 

«ft^f 9 writ's ®?ic® ^ I «iic® 

^t^RflC® •ffif *1^ 9 «ff^9 nt9?1 

’Itw I 


*if%*r^c9f9 ^t?if8 c«r»it9 ® ^* 

®Nc®?i '«i«tC5i^ m <?tf ♦f^ 

sifl’tt’f *lt’lC?r BC^r ’ll? I ^9^ C®5it5 Tf^*! 
»ftdit?ii 9 ?ii<iitWii'i *CTi 

9’ttw c’tc® »rt’m ^ •I’lfB 
I ’t’tfS CT-i ^ap, «rtir ^h'- pt®t^ I 
'siWfl ’icsf ^ 9 sift ^f!»v 

*tm *ic^f »itw (Hic’r d9«it^ c’tc^^fNl 

«tc?[t®si’(® f^^® 9 ®t!ft«f B^itPI 
«tt? 12 sffslt^ 7f?j5f. ^Vi\ tf<I®til 

{sfft TiiJif^ ) 1 sr^sf •I’lfBt® ♦!€<<(? 
^<?|sitll ’tsl^®! Ttl®« ’P’l 
^rfajl ’IC’T^ ^t^’T I •t’lfS 20 Slt^ 
’IC’ni C5« I59lt?[ BfSJ Cfspfl*] 

c»ft '®l5’1tc® 'Sf’ft^sitan I 

nc’t ^t^ sri ’Tf^t? ^’T’n •t’lf? 
sift^^ 9 ^CB *1^ 

(srhi 59?t? <s(^ti?^i ^9 sitpw I 
^ f®sif5 ’Ptllt ‘1 •mt^’itan 2««l c«ic® 3«^ 

^t^c® *f1rif I ’PCS? C^lf^f sTt^ 

^f% «f5T ■5'® BC5I ^tC’l 9 Wt? 

<4{C®H ^SIC^ I 1 «?C5!^ 55®’rf®^ ^ ’itt^ 
*ni?( sfi^isPi^ still stf^ *1^ ?ii srf’lcs 
5CS I ’PC51 CTt^tcss *rw srt’iii c®(i® 

^nc’l ’tfil I ’fCSJ 5^1^ 9 

SinsTtststlii ^tsj®i »rWsi 

f^t«p5i*i?r ■-pf5|®t®l 9 S=«Til *frvC*!S 

C^CSS ^tBW I viit ’It® «tilPTS 3rtf5 %!l 
?f¥t I’lsrlstiKns 9 Jit’fs-CTWsrls 
csts ss^lstcs 'flS’N cststsits ^’pfS R»it9r 

Ilf ’tt9iri stcs I 'iiwt®l ®t?5r'Q^ssti:fls 

tscsil ’It® ^-’Itc-t ^t«C ffM ^W®fS 9 

5i®-c^&if sn^csj ff^ ®5it«<tcs *ffs*r® 
Stu C^'anm 60 59?itil 10^ 

^ «f9H(tSW®1 3 SI® 80 
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•irtu «132wn 2i 


c»rw csrc^ ^ ^*rni ^*5^ ipn ftw 
W^f’-TTfll CSRII «lt>ir8 C^ 3-4 fv^T *fH? 5iTltC?r, VI ^ f^»tfr 



W CfHfl w ^ ^ fit cf>it^i vt1fl 

v»lMtfi ^tfv «t<fl ^Wviw? W9I ^ « vfii’iFlvl §«cii ^vffi 


















CW»ft#r,1079j 80 


^i*rtfT» ^ ^ *im 

»rf^PrtOI9 155^1 I 

m 100 >rl^ ^ww<titnc^ 110 
^ '•itc’f v?i1 5wr5 »iwt ^roi’f 
«rfW ^ VfqtW-59|tK»Tir «W « 

if^rw IK5CI5, ^54f^r m 12 iit^jf fi< 

«^W*f «tt^ 4|^ ^ f% ^ 

(^ «5n^ nt^l w»ni «f3iTtf^ 

»rWw cif'o^'hi "wtsf ^ 

I ‘ij^rfcsf ’api<c?nitc^ »it11r*!l 

*i1i:^ I •Rjc??! f%]| *tpK5r 

^*lt^'a*l C«1«111ST 15BC5, C»Nt5r 

Jicflf 1^1 20 ^jt^sr •tc'«r 

ctN 5F^rl »it? I ijsstys ^•vjpTt^ir wf ^ 

*tc<( •rf’fTB Ttc^ I «[^ 

»CT ^ ^ *tfyf 
wc^jff^jil 'Q •fell 

fSc« 5T?f*K<r *tf?Btf^'^ ^f^ii 

•ttni I ^*> 115 ?^^ »iPFf8 

•iff? ^5f •nt ^k?, CT *t^ •tw?! 

C5W JitftFW 'fl 5t?ljill I •t«!fW«llf5 
^f\-»rt^fKa; qi 1% 1 

(3) Ptsjt^^w c"t^ 

^ 5ft^«rt8T ift^cntfli * 1 ^ 

«rt? 10 •t'«r CTin ^C9i 

W3T ?[Slft ?fff %1 K9I TfW I 01^ 
^N*ft^^ '« «rii fifrt 25 irf^»r 

i»tT^ ^fl’f^f nfflm ^ '9 •rNn^ 

*rc^ ^Tf«r« ^nl% «pf ^iffor k*i 
ftCT I '« ft*rf^rS*h» '>f«ot?'»i«f3f, 

<fnf ^9tfl «r» ifTff, ^-srfw 

C»lWtt»f *fft5» m I WI •fPS’T^Wfl 

cw»rt wl c«fw ftrc^ I 


^ ![t'9'5i, jsn«ff, tffi?i « ’tm'VN 

’^arrt 4fc^*f I 

(4) 'sti’f?! 

^itlw 'G 4rwt^si^« ^■srw ^ wsfhi 
(?rf-,»inr c^ ^srarf^ *t<jr ^ is 
«lt!1 ftOft’fClI^ 9f9I bespit? 

m I JftwlTfw^ ^ ^>ci (smr 25 
in^ 4 ^* •I'W^ 

iffw 5j«rhi srNw I wi3f irtCTiTO?! 

?iinsrhtf«i « CT'Wiitfl 
^fNt^ •ffilltfl I 

(5) «i«nf spf ^tn? «2tt? 5iT5tw 

vfltJi fee? I ’KSf «f5r ®t?l- 

^^TfWi ^ 

If# ^11 ^c?# 

6 ^<:#t# «i#»t»nt 

tfrt#^ srsf^f® i#c# 5rai ?# ui?f5 
*t^ ^%i‘?lc^ Tf# I ^tc»t «J«nic’? 
>iflf5ic^'t& c«(pp 3i#if6 *1^ -fiit# 15 
c^ <ltf? ^fi^icvr «;#tf^'5 ^VfU 1 
^ w## «f3rsifft#( *1^ 20 irt^9f 

5|ft#l w^rt# * 1 !^ *t<t (#1 

»ni5# #*#1 ) c^c#r ^ ^ vij#^ •rf% 

#lw I «ri# *ns3i^1c# 

*ff«« ^'6#t# w»ratf^ W9 

^rf^t '•T?|f#’?r #1 ^ »it?f#j 

¥#c# <i)#*s «<f^ «t?!t#<rf *1^ m 

^c# I 

(6) 5f^*nw*ft owiTt# ftvNff « 

¥f«^9rf# c^l^r *rrt»i-^#Tf^^i c*i^i ^ 

«l»f *it^'sit^ ¥JtTf5I 

’fof #1 'ira cspfsf <it9i ?f^t^c»fc&# 
»IT^J ^tpTaf »R# «'(Pi f#«tHff « 
»rtw,»ii ^•fc«r »rNe# c*fkf orwl #1# 1 hk^ 





1^ f^fltiffl '6 ?ltc^ ?rl I 

C^’f ^?IC^ ^ 3lfl- 

J^tsifwai c?«ltC5n ^ I nj^tc^r 2, 3. 4 '« 5 

^•Njjt^^, irtc5it??i'« '5r^?( 

^ J14 irfssnw f4C^ 

«tll M *1^ 

^Tl, '6 ^1 I 

^3rfgr ^^-‘*if^?R[ii1 ?i55rl ^ti'® 

’if^^fir® 5ifl >rN«?tc?i^ ?p«f1 ^ sfii I 

isiC'Tsfn I 

’s 

■^iT'nt^^Itc® ?Ptsf =TC5f 5C5r3 ®1 t5 
“t^ iT¥, i^stsi't 5 "ic«r c^t& «(M c^c$ f^r«ff 
5!^ ®t?I ^’1 C<FC& C^IW I ^55^ 

'sitc51 ’f^i 

irf^5i^4, 

3 ftn ^Cf JlN^lflcn C’^\5t'®, vi|5P4ftC?f 

's(tf?’Pri JTtc^i % I ‘csihtf^c«fR 

«far cqsl^ tfr-sfc^i ('sit^si 

«rt3f C«K& 

3[erf«ftt^ flf5H(t?ri ?i^c? c<R 

r (»it^?l®1 -SfThPT, 

330 'artf^’t’fl I^W) if 

•t’ffBc^s ^jf 

IftPltffl 3 ^*Wt^t?lC‘r^ «fC5f ^SVf« 
%«f^ if *1W 'ait«f ^*it^ 

vi,^* «(t«f cSj-hl f^^3?s 

C’lt^ ) 51^ ^?| *f’f 

*tfN^ <irtw, «raj 5T?t?i m 

^ ? 

^r® ^CT^F »fiC5F Wtsf 

’IT^t ^ CJlf^t^ 5F}tTr9f, ftsf^fi 
.^Jt^l’l «ftj! c^cl? f^f«« sjftfl 


3I5S(I »1M CTt»fftrfCl?I C5^1 ¥^1 

«(ltc^ cq^x «tt? sjfit ^ *tr? I 

^5ri-f%5Ki c^t*r *#^ 1 ^ 

I ^?|; OKtr?! tN (TSCS Sf^sf viisit^l ?rtf^ 

^ ^ff^C^f ^tC3[3 ^wl 

9ttc^ I 

*rf5fhl‘f5tw ^«!1 Jif? CT, ^twl '9 ’^tCH 

'5ff%f^<!gtc?iii ^ *tf^, 

HfltfNt? '« Cflf^t?! 3 «f5i?Nl 

CT.ffSfX^ C«f5lt? ^•s’Tl’rsI "3 

Pl5rt^^?J «|t9 *t<*r, ^3^1 '3 

CafSlt? *ftc^t«ic?l^ 

«tc^!l «faj ^(.^ »lt3l1 ^tcw? 

’Ft^'i I 'i?i ^<ic5i ’igrf?! 

5r®t4J(1 «2rf« ^C’TI 'S] ^\ sFCil 

Sffflc^ 335 !^ ’tC'^; ^SR ^^CSf af’lt^sitajl 

f^C-R «f1wi ^1, 3 5?5rt I 

*(f|[^fii® m 

-f® c=?tfB fet^'hr »r®j, ’larffl 

^9r ^tBFtfl c^f5 “t5J ^Vs 

c^FlfS ’Tfifc^ 

^?I1 4tCTtefH I ^iThl'^lC® 

;[fr^T«( m C5f5tts( f^tf*i w® CT 
-t® C®tf5 &t ^1 ^t’fc^f, C»l| *(ft^:s®®tc4 

Htr«t=fsi •F'iic*^ ^t3?| qfci ^Vs 

®ftfc® «fs}tHli?ifl cm, t^^‘l 49iWi 

?fNc5i^ 5(1 1 ><^ 1 ®! 'iwf5 

^3 c9it?o ^iW ®lfirt® 

^'hf ’TN'l ^Ift ^ 20|25 5 twhl STtfe 
Mr«i ^?il >?1 ^^^:\c^ 

^f® dciit«r^? I 

^f^®fii® ^ft»i*x^loi« -~w «rai«itf® ^1 



1979 ] »lfe^ 91 


<2(]^ ^rt»pppit^ tfint8f?T 4int5^ 

m «Sl’l"tf^ ^1 '®rfTlW9 OfC-t «£lf^f^^ 
'si*ff^ 5CE51 c*i^ 

5¥lC5 sit^ftl^ •Tifif^’ls 

^w( ^t-tl I 4 ^1 

^ 

Ttc^ I C’fC?^ 03^^t8r«f% »ilSR WT 

irtc^?i «rfc^, 

-af*^ (?P5Ii:5! I 

9ttC«T? *tl%il«icani 

?if^ 

Sfi^ssf iStC^ftS'T I ^5| ^'ilt^fif 

«C<t *!t^fWI C<f*l c^rc^ 

5i^l^tc|?i git? ?itvj c4c^ ?git? 

*!'st?^1 ^fc^r^tt'sC-f Tfw I «t5pf^ 

c?, nc??*n 


'« c?rt<t ^nr(c»f ?'Q?I 

. ^C? swfa? I 'Sitjpi ^gi- 

f%?sc*r? ^ 5{c*(j ^r?tft 'q ^«1- 

f?f-ll n’lC^S ^'5 5lt'<t? ^t??1 

m'l f^i "stfit « 

51911 I «lt3ltCJf? 

?tf?«(t?ti:5f ^??rl 
S<fg*l cK?lf^ '<3 f^spJT 
?C?f| 1 Rsf 'iiCJK? 'ilc?* 
m ctff^ic? Jii’fc? c¥«?t? <i)?*v 

?3t? 'Slfs-ltn C’IC?5 f^sjfe *ttw I 
'Sit'd 5ff? s:5rfs(t?-f^^t*i 'Q 

^f?^5i?r ^fB mm ^ ^ 

=Tgii*f5i?i?«i ?HTl «(?i5-?w?rt »<?? 
cf-i m'^ ® I 


1943 im ^ ?I?iW toer? 'Q^TC'SC^ra ^?s 

JTcs? 4?^ jfTcsnim TOf ^ I 5ini^ ^feiw 

§^5PC?Rl ‘»Rr«Tl?T?I ?t?’ :7TS|^ 51«'^W%5P §CW « ©S W^illii Jjl^ 

f?Wf?afTirt 'st^w^sc^ ^«n9P*f ^grgsi 

©t<n? fs^K© f®. f®. ^sysF ^ I en^ mmM cji^'Q ^ swp'a «flg;a 
^ces? Rtei isrBH \ 



'sTT^^T'Sirr? 

^^1 fl^l f 


^ 4 f^c-p» 'stc’f w] I ^rfral 

stcflir cfeRcsi 

^•iff^ am *1?"^ *rsi"^w?i f^*tfl«- 
^ ^tt^, «(?'U c*' *R 

>niw ^4t«tc*ra ^'^t%^K5Tci5, 

vflSR 5p«tl ?(t? ^1 I ’TTn jjI^j ^^1 

f^, f^f%5j ?f»i^®l ’ic^^ 

^R^*N“t C’FCait 

*^f5tc*nf 'srNi kIw 

^ I 

2’^, 28, 29 c>IC^m 1978 CT CINI 
fw ’W¥t®ii iftiw? •tf%^x’rt^ 

CT, C»l^t^«?tfl rpfvf*! ^t^* 

^cf?lCT^rtc^*rtc^fill CT’P’il ^iM^rsi? 

^f5rt? ^rrf?»i 26 uq^s 27 

CT WH, 'Stc^ ^ 

CT^ I '6^ ^ 

^11 *Maii Ti 

*ttw vW CT^ *IW »r8T^si1 I 

Sim, m *nicf 4 

wr#!? I *flc« 

^ ^«ltl am (m^ I 

103/^ %f?mf1 citi, «?tii^1-700 029 


^'hK’i cif^l c’fn, vm 

«ltaitc?^ mf%a(C« aij^ ?[TO I 
^^■59 Rt^^Rc??l1 

=f<t1 ^51t^^^ af^ I ai5|C^, 

o\ mii5tc*r? ^ fl^i 

I '5t?l^? 'ait5l^<3^1 Rto? ^ 
ai^C!l^ 4 WW 

m^siC^P >i}^^ «C^ C?^ ?lt? mi 
Rm?^?rt?l mps C^pm m?taR 5tc«a^ 4 
*fC9an I 

^c^’R ^ «(«(cai ^wtnnt’fc^ 1 

c*i«rtPf 3551 1 «Tfl*ic9 ^51 ar#m 

?p 4?p&i armcjpftar ^m*rf« arm 
’Wll art^CPtcaT?l ^ CaTlfet^-StW 

»l^c??l I »rac^ aiHC^ 

01 »^f%i 5ISP? ^ o|3?*s ^ '€ti I mi oi^ 

imcaj art^m^ arl^® a?? m I ‘WHot 
CT ‘m*i^m!pj’ c'lfci ^*i!i, 11 
art^tcaf nm*ri Itm faraFtmit 

191^ vflcai ^tm-anai iti:? 21 

Ca|C^»aRl mC^C^I I ^C^^ai W'S 

6 mar ^ I itrm iti 

Itltmi aifl«W«(m *Kanj 22 *ml»i 

W«m“t I vapitw vai^ mwr*t 

(RtijR® irnm —25 itfw 

mcin *rtii ‘<wtcfl vfl mcl ^ 
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CfVltfr, 1979 J IlNn 


f<5itiiii nwdl ci»rrt 

ifc^ ^TGUlviltl <?IC’5J(’I?I 
f^HFRWi CTcai I ^*1 i^ietn 

*Ri cuc^ CT*r;«i?c«W5 

f^*r, «tc« ^'«iT?i ?»f^i 

f^5t*t ^mtwi 
^rt*i "nifi *t^ ^1 nf«itt^ w»i 

c^srtf fi»f 

C^W^’l I ^ 25 •l^tW cnl^^*i 

^^pri 26Wtfi^t CT 

•if'911 cn»r, vfp» nftf^ ^’pc^ 

»jj^tvti»ni »nir«in?lf^w—c»wtc5T^ 
I5C1C5 26 »i^.*i c«uw I 

26 \n ? 

s^!S^^ mm ^T^*l CTt C^I 

filler*! 

«ft«[*i m ^59 ^CKJ 

f»tCT CJWR I C’W®!! 

*R3r ntvwt*N»it? 26 
«c^ «ii^ ^ c*CT ‘W tfWnra 

ri MCfl I 26 ^fW CT Cf 

W, 27 *If1t*I ^ ^ 

1 w cf<(i c?«n rtn, 

*MC^ ’WC® ^*n^tC®I^ 
^ v«*! ^ I 

4418 *l5t®m ^ 

’•1^^ ^wi »r»^ 

^f«^C»I?J CW 4’?* 

ftiK^n 4^1^ 4481 '•rt'ii w» 481^ 

*ii ^\ f^’P *»« ' -• 

c»f«n c*if^tw I c*i^ fltc^ 


ws ^ 4 ^^ 

28 wcfi CT 4?! §*inr 1 

C»l^^ m 36 I ^8Ti|*RI 4rlOT 

«rlC^ »ff¥l-»ff4M-*tPi5^ tf«f »CT TfWRW 

c’fhs*! 29 »Fr(i:»i I 

'^t«a 4«ftc^^ snti 29 

wcf 4i»i ^?i4twni c^’t^firc^ 
*ic?l 4C»I 30 180 f^ 

f5ii>1?f f%11 

^ ^4t«ovhi ww r0t®tn 

(?mtPii »rf4 ^ f^i 4(t»ic*j 

c^ti ^ I 

C^'Sfi 01^?! C^ 4f T&1 C^ 

f^twcikc^? 4^«irtf »if^^ioni 
•rrar ^ ^ ^im »ni^?ir ^f5 

4 «l*?Cf I 44r, C*I C^ Ttl^E ? 
c»i^® c«ftc^Trc«i? i3n 'stu'e wtcn 
««t!n nm, c*i c¥f<«(i ww m w ^oici 1 
«rff5t«ii <mcw 4 ^ »i^ 4« 

*it^ *i$tm cfwl 

1978-41 c»r:*%W ltc»ra 27,28,29-4^ 

tl^iTf cf«il ic»T 

Rwn fflt I 4t ^ ^ 

^11 Tfl I 4^ ^^4tl UTifil ^lt*ttw, 

’ilwi npeiifs^ni «RTrf<^^ 

^1 ClflWtC*tlW 4 ^ 11 , 4tl’tfv- 

«tff4 l 41 »IC'ie, 

*ftft ^1 W CT. 25W 

OT’^W »14TC5I^ 41^ 'S^ 41SPC311 

^\*1 4511411 »rT 64191 *11’f*ni 

4C9 «ni»l ^t*rtt41 >14^11^ 01 «ll Idfl*! I 

irfCWl *tf%l in»!ll 4C4 6^ >14^^ 



( 32«T| 


94 '«fulfil 

«S{5f«l 26 I 3lt«(tll CT -tf^i-ltefl 3Jt®t^ 'BttC?, 


27, 28, uqjj's 29 «fC9rs fiJCTfafl % i 

^an *<{ti:^, ^ai 

SRI*! C?*?! ?C?lf|^ I 

v<i^^?i ^tc*i 

I '5t9ri m 

27W C«t^ I »l^t5f 

*itc^ c?if«6c« <2(5tc?[a cfcgj ^^^24 

n*^?i «fcaf« cf ^nif^ ^c'® 

CT, sjWf^ Jf^cna 

<2t^^ *ttcii| ^M‘ 

#, c^tc^l ^t«^1 ^Ifc? I 
26 %, # 

^1 # I 

^ «8( I ^"*1®. f^^5tc<i^ ^rar ^ 

'sta viiT' ^ar®t^ ^ 

5fC5j ^ c^Pi »i3i5 ^rtt’f 

’i^’T ^11 *it«if^ 

^tsc^r wc«tc^^, ^- 

24 «Pl CJfSHl I 

^£prt):=( -iiTs ^<n 

1 'At 

'stai ^ r 

C?«Tt?I •fC’f f^ci^ ^sc«f?j iw, 

i<i«rfcs{ Kai ^!i «(rfc^ w 26 

Tfa I ^ctfc’f?! »pic?i viic«ni 

♦tt^t Trt I 


‘c»r«ii ^itM’ CT. mi 

# 1JC6g I 

f%l «ii^ 'Cif^n *icvrt- 

oit ? '®f^5 

?ia ?ri «rh!’ftf m 

etfafSw *i^« «tsit^i # ^1 ^cB5 

^1. ^1 I «i<t^ ^51 TO »rf^wj 

ef*itfi!^ 5C? «ltCB6 I ^^t'stf 

CT '®it^i%^ «itc5 -siMt^i ^t«r, 

c^ «it« 

*‘1’ ffC«Itfai&t?f 1^1 CA^^ ^1 %*t*l 

«it!j 4^f5 <F3|t ■'sm't I CT f^sTcna 

At ^c^t’f, :tc« ^ 

«i)TN Af^AA ^'» I 

jpcsi c?ipf 'srTc’t 

f|5f ?ii I vst^ 

'5rt?P'N^% 24 

®t»l 5I1 f^cil C^^T 12 VI'&I iTi 6 

nitM»i am] ill ? 'Si *rs^ 

^r=^, f%i mjft® ’it'Ptcsr ^tn- 

?IT^C'5 5pi?i *^ 51 ^ 1*1 <2(15tSlW^- 

<ttRl I 

«J-K^t€i?ll 2}*IW ’Spf, fitff^ CT^fftsf 
^I'Sr® c«l?tf^, C*!«ltC5l 1k% C=l^ I fti 
f^Bstcira 's«>’ia'sta «tc^ 

’i^, ^1 ^t^al %wi ^1 

OT ? 

[asiitlS 

«(t^f5i^ «: fr^ta CT^r ata 

^firs I ] 







^t^*itC5i ^ <wjtr^:-tt^i c^cini 

f^'Vi ^tC5ft5^1 «itC5 <;«Fj1f^:»rt^ ^1 

I *i^t^ ^snpitfr c^t^ -m 

viitn 

^f'Nl *1!^ “ttcira ^tc^itu^i 
wi Tri?Qc?rCT^5^(?fc^srf?c^ «{^ 
^pft ^1 s 

^ 5^51 c*ttRc» m\\ I 

»i^N ^Vs “ 

CJ(tC^ ?c^. mf 3 

c«itn Ji*«iJtc5f 4 ^ ?is^c5i CT 

^1•^^Il **it^, *111 *ni 

'AVs c:?!*!—IFhr 
c^Wwi ^ *1^ 

1900 (^n?!! I385»rt5|) I (1900 +3= 

1903) C^ 4 '51’f 51f?C5r 3 'Bi^^fSt^ I 

^ C’lC^ 

Ji;t013-2Ftc«rt ^Tffll90o 
^1 1385 ntt^I Tt^H«C9T «2Jt*(t3r 
CTWa I tot ^t ’Tfc^ 

«{*fN '^fc^ ^t’t ^1 

^ f^'C^ ^*;- 

I c’l^-r^a^ ^rt^l 

4tftr^fl ^’fl ’tff, wjtf^'jc^ f%i 
cftH c*i^'=?tKfi c^t^r 


^50 ^1 ('iJ^ fif^ c«v 

wt^^wp ‘^rtw’ ^«rtf5?i 
Tt? ^) I 
CT^5lt?W?l 

(?niH f^fiii c^iOTi fitff^si '®rtt5itRi 

'^cf, c«jtr«^« c^sif^ fiif^fl c^ 

4tff«^ ^<50 1 «rr^^, 

01^ «niPR '»iW«i1 

•ii^ ^: 

«rf^c^ ^C5rl i 

’jjK^ ^«rc5ii csfti: *1^ -st’iji’?: b 

—c«ntf^w 

«f51 ^ CT?i^ 

fittsfNr «JfPF, 

ft’t'l «l^1 CTstl w i ^ <£t^ 

'St’ft?. ’TfC^F, {?T-^f^' 

«PC?r ^3f1 

«f5I «ra ??(l 'SJofK 1J^-(TIC^?I ^?t!J 

’it^^, cn-^^ «f5I 1?C5T 5|5tc?^ *RiQ 

; CT-’T^ c3t«i-c»ic^ «rf«(t9 

«rfc^, *1^ ^ <st^ I 

C^lti^’SK^^t RstCBI 'XIW (1385 *Tt9!) 

«iNtw?f ■«*f^ 

«f<K wor«n^tc55 

WOf CT1 C®C>1 TtCB? Tt?l ^t^l 

cutfwvi ff fsr? 


* *m<t^ f^» «*f8l«^tBt C3J^, c^l?! I 

9 
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'Bitcsitsjrtfl <£{i^ 

fqf^ ’^tc=r 

^ f^TO, ^1 

fhi— 

«f?l1, «lf^ ^!t, «{Jitf(tif^ ^Nl’lt^, '5lf3i*:{5 
5f^?wc5i<i <21^!^ c's^Rr ’I’t i 

cefjtf«:“tt^ ^^rl ^i?r, 

"I'hif^c^t^ I 

si’Fi 5i5?jC9r 

c»r^ »ftc^ f^tt, ai!T*x 

^C^tfB c^?[1?f ^tCST-TjtP? 

^CfPlC^t’fJ ), 

Htcl^ CTt^ 'sltTI^C^^^ 'H^-TT-t’rt'N-t'Q ^ f^^l 
»iw?i CT «i«Ri a ’rrc^- 

srt^^ ^(tntc’i «pi? ^t^f, mt =!?« 

^ I 

'« ?rt^<:»^ ^•t9*i-c5fc»iu ‘ii-^wRi?i 
5iigt^ <2M^f%=rf5 ^—(^) ftc^tJfH, 

’W, ?r.c?i# ^{?-^irt?l 

»fC’F-»fC*f (tf) ^•f^siJ'S, 

(^f) >2ft^i Jf’TW ’fsfl <a^f^ 

ersi-f^^tcn ’^t«n 'Q TfPiH 
«f5f-nt’^^ I c?c-ra wNi Bf2f 

jft?t I «?5lNt-iI «2t^r^ 

(2iir, 

'slTt^fR^ ’Jill, 'Sl’lt*fhl‘l 

»nwi ^ ? 

«rt^-'siiR’t«i c^tf^r’^tm '£i*rii^^=T, 

^<tSf e{fl^ fl^T wfill 


sf^mtil • [ 32VI 2? *J^<W 

4{ff^ ^ I W^- 

ctR, iic^i?, 5|i^^M’»t5r «rR5«C9iii 

^*<J fw ’if^aiRWcsi '<3’Wiir* 

Rtw C’ic’F ^it^^^scsi (?i 

^fii’itc^i 5i^5^fni sf^fl 

jpc^ ^jRftil C^% #, ^TR, 

Tf?, «2l^l^ 

RtC!?— 

«i^l mi *15?^ II 

CJTfC^^ ^INjI ellfn’f‘1 ^TfCSil ^1 

'Q ^ '^iiii'’(ii'^itn 

«iltc^} «l1'5r-‘t^ ^ 

I ^ »f?5l^1'® Rf^l 

W^Jil ^il ^ CSfil 'G 

^1^, ’rl?^ifti 5i«»?fi^5i ’icB m I #- 
»ic®5il 5|R ’^tfl'lJ-^I®’I 
^c-5J «i^, iiss^^ii 

c<c5i-<i ’ta’i t^w ^13 

Jf*( ^Bftil I 

R5,srt!( ^iil Tf? CT, ^t5f® c’;c^ cn 

<5^cf| ^Q 

^9, ^1 ’^tu 

(condensation nucleus) ifR ^FilC® 

♦rtei I 

Rt^i^-RsTf^C??! SIC'S® ^tC’f 
® =^11 «raj T^jcecii ^’(csrt^ 

c^ai^ ?9f <2itft^^ ® siW^ Rt^«rt^ 
^•rtspijd =9t?sfsc5i ^i[ sift'59csi^ 
^♦tcsrtt c?fm^ vj)5jr ^^C5i %% 

•rR, 'scif 's'Rltii c*i<itcR n^sitc't 



1979 j '• OTif* Jsk VS\ 


c^«rt'e >T[raj c«fi?-c?r^, 

4(^f« fir:^» ^ «f3j 

«rt#i »fc^« c«r«fl f?c^ *rf:if i 
^?il c«ic^ ^tca, 

m*(T .■^ 

^1 ^ (?ft »I< C^ITira ’ICVJ CT^- 

^91, (<f) (?r-*I^ ^ 5T? 

<f<p|i.fi|51^ ^1^51 ^C5l **1^ (g{tc«f?l 

5fl, ^U ^wj 

f^!5Tl-’t^i( 5F=al -^^r 5ft3!t?i ^?[fii <2(tc‘ra 

ll 

“(C95J ’ff® ^ca ^\ I ^t^fsfas 
cbud secding-iia 5|!%(1^ ac^, 
csj’ii faa« >r^< i «(t^*itg 
c^'n vQ ^tii§i c^\“i5i^1 at«,c5i 

^®t5i ‘^^&l 'si’isittJ ata 

^t^ca^a at^as«T ''ita ce?jtf^:-.t3 
ati^s^ ^a, ^1 fasififlcjfa c«»k?R-aca^ 

i '®t^1 ^fafta 

atf5c« ataatJ^, f-:a, ntfaatfa^ 

aia^« '5it«a ci ♦tfa^tC'i cac^c^, 
at^sff? a^ata^a 'G^a asta f% «i^a ^cas 
atca, “ri^aftcaal cafla^Sl csca c?caa 
fa I 'jfaaiajf^ «jta^tGata ca-ai ^^lat^lfa^ 
afaal-a caai afcsg, cfWJ ‘iiataa'ta 
a*®! '®ita ?ttaa[ 

«ta^ tiias Rc^ta 

^C5} caai afca ca^a ^I’l a^ait a&c^ a1?: 
a«a iR'® a’^ta ®tac«i ' ^aaRR® faRawa 
aaiQ-Tia^Oi a»il ata wjtR^JC'aa 

’i*fat ®ca ®1 ®®a^l aK 


’Tocsni ^a^t?lR I ^fta^E-R^KtcTa ws 
sitit a^rc® i^ca ^®aFac«fa ai?ai 

«ftaat«a1w R *tfaatc*i < 2 i®tfa® i 

1) agji ?ttacaa ca RafS ®ta«t 

a^i ®ta «taa ‘aa* c^icaafS 

»r®a®s at!?i:aa Rasscaa ai^ca i ®ca atataa- 
®tta a^il afa, ’r§la®l ^rs 

« 2 tcatefa[ ^5{at^ ^ta R^R ®tcaa 
«f5iaa«:aa ’fa®! at?ca, aail 'Q stta^aa 
wtaat« 5ta *itca i •at <2}ai:«f arai 
ata, aataa ^faagari a^tfa® 

aaii Rasa ^i?t'Q RaRR® «it5.aR® a[caR- 
^Ral ailc^a nstaal : 

(as) caata ®1c«f ^rtal 

aac^ta as^a*^tc^a Ra(& aaitaai; 

(a) aR-ai[^®tat ^ia)a ’?? 

a]a^t^,atft stcaa ^laaatc^a a1al ^Ra 
^^a®l ^R; 

(a) «(^a ’iRaIca RRa «?tJ:®a R^i-s^c^ia 
c^tfeas? ’la’s «itc®a Ji'slaal—^® ®1 
cawa ’la^ atRato ^aa *itca > 

(a) ^ata, ^la’, caWl < 2 i^f® «f«iaR 
at^ca ’sa^icaa caa 'q a?as afaa^taa sR 
IR; 

(s) afi a*na G Rafea®^ «!a'iwa H\h i 

2 ) R^a astacaa ^aRace; as.l ata— 

(?) R^ja-4ia^ »i*NR^ ^sitHlcaa 
^R, aic® '<3 caxBa <2!C5t«taia 

3^R® cac^Q '®!f® ?^®fR® i>1*i 

a?t, al'^ ‘fla* ’aRR®' ’^^RlasRc® 

Re® *ita1 aia; 





dS 

«f) CT<rttsi^ 

^tCTii ’f^?i'ii trwj ^^1 if^ i 

(n) *i*N^tfl 

»it«R, ^tc« «tf^ cw%f^%- 

¥f^st «rtc^ I 


C^ Sfsfl I 4=^ 

^9lt^ *lP5^^l5|t^ srioitfs 

c«f9it? *?!& I 

Jigji M f5(i;\5 »tt« ^1 «r[«f'Sit?! 

'srfJitcfji ^rcrfsn ^r?! i flnt^ ??:? 

Cf^l C»rc^ 30,102 ?!< u?5}t^t?I 

152 55*1^ 5it5^ ^c^sfl »I?!^ 

<2!t*i ^f^nic^5r tfrtu 

^1 2 9|C^e «S|f ^ 

C’lC^I ^t?! 20-25 srN ^t#t 

I ^’iff ’IJS? C?IC^ 

«S!!%C?ltCt(?l l!9! W 5WC5 ^®5r5tw 

f^-^t^l I 

c?t-ni ^jt*! «rrc»i cr-pfNI?! 

C5it?i >it«OCTi f!<^tc*ni 

ftPR ‘C?tlfvC^1’ ^«! 

^ (Sjp ♦rf^^itc*! ’|5il '6 

font's ^«t?i 

^«i w I % c®cw 

f5fCT« wrt *rtn i 

T»l 


i d2in 2ii Bis^i 

’tsi ^ l!t?re5R tfPITO! ^ff »lt *l 
C^f^ ftsi^ll «rf^?! »RTrt, ^ »IW 
sr?ttw «Ri5ii^ ^ »nit«ffc!ni WN- 
^Wiie « ’i^Tfsifl?! ^ '«tc^ «rN 


^9)1 f^?i3*i 

•(pR^fNSTfS ’K? 1500 f^^t^l?t?I 

c^c?p 1600 fsif^fii&nr «rfc?p i 

f%l 9!^ 27c-f, 28C-! '« 29c»( (?K'^sr?r78 

730 fiir9ll^?!l 

sit’ftai C«>tC^^ C*!^ ?PC?^f^Csi?! 
<T(C'8?l «lf?>rr«l ^1 ^!?l I 

^t^l^TSt?! *ll"WlfN9l1?! 

f^»tc«! wl «!f®c?it«( ^?!l ^rr?f 'Sl^ f%C^ f^- 
'5t^?i1 I 1943 »rN f^®Tfr 

«: ’TW?! Csi'fT? ^ ^f|5I ‘River 

Research Institute*. *l*T{tf5 ’ll? 

Ff^CT <lf|5RFn ^51 f^l '®tl 

C^t^T ^ «(WN ??! • «!)?lt W 

1956, 1959, 1973 ^ftC?! f^fsF >1*0 *tpR 
^xsrt?! W1 ^5C5I ^t?! 'si^T^fl'5 *IC?lt 

f%i ^ ?i*rh*i 

^ f%l ^r? *!f?^5?Rt?I ^IPrt?!*! 

Wl filf^RltH ^?I1 CT'®, 
'S[*Bl%?P C'Silf^ Ftf^ nt?!*l 

•tf^^*! fft?! ^ I ^ irft?! 

ffti c*i® I ^ ^«?!l =nrf?i ’Tx'it?! 
^ I fN ^ «i1>nn c«ic^ ^fts'® I 



9^ 


rtVffIt, J979] 


C*15 « Wl f^fll*!. 

4l^?l «ff ^tK «(tc^ I 

w 

tfltw ^P«r» I CTSR ■« 

ttH <?K5ii «rai ^ I 

ftwt?? 'Q tt*( 'SIf ^i’l'tKt*! 

^jws ^ I « *rhjfSj^«r %ni 
^1 f^fW ^‘m^ feCHfW ^'efl 4|CTt«J^ %I I 
^ *ff^5^ ^1^5 *t?nit?[ wi f^««^ 
^ ^n "Qd. <?i^ irar 1^1 ^ 

I %fltK »pw 
f^nji*! ^K\ »nR I « w ?inc5 

—(?f^^ ?tc^tf9, 

tf??(?[ «fSfMt?ii:*tij 

^*i?r 3fc^j ?tK f^t*i m\ ^1 

#nt^ 'Q c«ft?itGi^ w CT 
«r«f 5iff ffca 

I c«rtfltc?fii w «Fr ^ 

?[c^ I c^ws »rN?iflcn?j '“{spc^ 

5ffr C5f«r* ’P^C® I 5tilfB? 

«f5lKt^*| 128 C=?tf5 ^iT C»#f5?&rt 

^tstc® *lfww iltwj I 

^Tft?! »l*«fJt CW ^f^CS^f^ 
4lt^ tt^8 <srpi I tf^ <*(t^ ^ 

tflf^ «2t^ ^1 

>iir« nfif «t*r*rhic*ffl m ^ 

«l«fl C5^v I »KW *icw 

!i?iw ^?n jm ^ '5i<t«, 

^¥->rN<tj| 5t^ «r(Ti’ij 

«c^ «f5i w #ici5?j firc'^ csrw i 
>rNt» ^tw sitt^ C'«it5^ 

sitini *rti w ^fiP® 

Tt<ri 'iTsjv 4iarf«f^ i ^c»r «pr ^1 

^rsjfw w»i 


«Rtl^ m »rt’tw I a »pw ’ifl?! 

l»t5U5t^ (?tt^ CT«%^ «lCTt«R 

3i« «Ri »ic«r ftpiw c«f8?t?i 5w^i 

^?c<5 I »fJic5 ^rfc^ 

^ ^itoi w 

cm ^jtc*K9R ’itKJW «r^ »rW« 

^mi I ^fl^i 

^It^l *11^ ^1 

w f^<i I ^ *rt5i^« 

^tcara ?iw «rf!ic® ^’Ti «fgr 

^ ntc-t I’f <3itn*i ^1 ^t*! ^1 (?fr® 

ntOJ I ^ 5J31 fsi«3i«| 

*j'^ C^^ifsT bl^C^nj 

nf^#l ^r<> <itc^ I >sic^j^ <2{nitBR 

«i??5r(c?i fit^ kc^ I ^ 

^1 m ^fC5}?i TO f^nf 

m I 'ill C»I5^^ ; 

'S{\'9 fN, ^<,*1tir'<T «i'ff®c« ^TOi1c*f 

»f5t?^ ’Itc^l I *«I^tiI '5il0T ^tCH?l 
^gitsf 5}t?iic^ 

>r®’r ^.% ^t'»ic^ ^ I ¥C5i ^ 

0^ C^C5 ^ 

»ipfit^1 *rt^c5f^ cifc^ ^ ♦it'fesi I 

*i^5i ^?1^! Wl 

^5 1 m JftC^tfRI?! Wt?l 

^cm I ^ ^ 

^^\c^m I ^ht «K^J^ fH0 *i>i?i 

?Rj:\5 « ^tc4 m to I 

^(:5^ *if^>i«iw^t»i1 '-qat?! ?i1i5siH 

^ !i11 *if«ic-!CT =q^c« i»i|, 
f^iitP(?i '5rf5*3(5 «i5t?if^?i »i:w Jrt>i9^9 «c»i 
«(SPC5I^ f^lt*r§T« 

iR) ^rstSw *r5^? i 
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^Tv’Ct’^l C^V’T ^cstc’T 'sd^^ - 
‘ni%>i5?w « ’TNf^^F ^gn (?{'“itcsiiFsri 
*T®l w 

^rflg f^sstsr <ifggi:«r?i ?fcn, 

’jfl? ’iflw c^tc^ 

WW^ I '®)1C5lt5sd »l^l "srt^fC^F 
% atC'^n ®: 

^c^rt’itHJta^i I ^tgw, 

f'wfir ^ *itcg5T '-iicsr 'BiiTuri 
< 5 :^^ I 

'sn’fsitgl ^t5t^ TOSj^N 

'sit^ c^ic^ f®fg“f 'srtc^ 

^ICKJ «2t5t?l'Q «{gto R«t^® 5?C?l, 

’iw f^aW fitf® c^V^ 
'Q Wtg ^ I 

C»?^ «ltJfC-fg «l1% 5I'‘?7 
f^sjt^f n%«r ■‘^grln *ip55[57ttsitg >rNf^^ 
^grhi «rfC5rl5^?i 

^gjt?f Sl^^li 7f^ BRO^ ^SftBfC^FTl vilt 

*f5l I ^<t«f ¥JJt5i «fgj. 

»IXC>ltf5ta1 wf? I 

4f*iflf^: ^ »i«tg ^ 

^C5ft5^ »lt7|t*v“t, ^w\m 

»i5CTtPf^ir, <2HW*t f^a-N 

• 16i^ ’l'-)78 f<‘!fR[¥t5ni 

^g1 »i*NaFt^ C>if^5JlCgg I 


^>*1C7|g CT'^TltfS »l*«l]t5I ist^tf^^ ^ I 
'srtSfSIT 9 *l^CTlf^l 

^ I 

c«Wtf^^ 'sitc^ I '^t 

«(% ^^>711 =151 (TPt’lt'Q ^\ C^t»tt 9 
«RuC^ 9 1 (•’f 

^si^tfisfl w» ■'*1'® 

*T^ '^I'® ^c?c5— 

‘fl'<* '®ic=i’P ¥h?c^?i'9 <2tt*drH^ 

'® f%55ic*r^ 

«rtC5itf^ '®rfcw» 

^%tf^“tt7|5f 'Q i^c^aciR at^r '« 

'Bif^a^N ’iw *f1^ 

f^—(TrtsR *t»i<2ti#f' 

?[c^—ii]?t ^“ii '«(tn7ri I 

5Ti(jt?j * 1 ^, ^tg ’Tt^l "sitcsitRl— 

f^at^ »lt*ft^‘l '® 

t%| ?5| c'«i:^9 

I 4 ^CertUsijTf ^1^151 Tlt^ftf^’t^ 
^cifl ^Ts ^Ut 

^Tt^cfg arf«i ^1 ‘^<t»!W7i '^sfff 

sit—CT^sRlai f^atsf’f® c«n:^, 

Tfgst’fi ’I’fdi f^ats? ’tfg’^cpg 



J02 «I« 

stw-i Vila's 4tw-nj 

5iff«Wt5C!T, 4,^ 

Rc*iiaonr 

•fppiPTfvSit^ f’Tsn'l':*!^ *tRc«{rw 

tfijRi?! j, fwf 

nfsiJ'N^l f^5i--4if3 jr®ji 

cw ’If'? ^t9f c^'c^, 

virttw, I 

^ 'BjRC^f a «5r- 

C’1?i^fC5T I 

a ‘srlsjwii ’ ’Tts’iC^F c?a?tij ^joi i 

vii wf fgfB-t *tfv,t!:nc‘& 4j?Fc-ii 

'»lt<!ft?I 5Jt&JT ; f41 ^ 

?ini5® «f^?I ^fw?tCJI?I «(^5|J- 

•if^CBKirafe 4)^^ 1880 a 1898 4111 

ficnicta 41 f^STi 

a >^tc< «1 

4w *ni 'sftc? C’.’C5F 50 5f5ii «ittn, 

C^l’Ucsi 4;| C*lf^=fl?I ^OT5, C*l^ 

^5f^J 4;5^ l?Cl|f|5T 

I Cf\'5 f^CW 

I f^f^a ^tsil 

■a ^CH^I I ^<(1, 

«(tc^ 41^1^ c^t^ 

f^c^-it ^itjpfT m\ !h 1 

n?i, cJiP-s^a—a 
^<,*tiir5i ftfSicu, M tM c^*c*( »ii<r 

« c^r?! f^faa <sr^««% 

4wf6 jnf<^ fn, 41 ’^‘n 4.^ aiwfsia 

^ apfl»’X=f ^’its'fa 

^1 fwta 5f«lt9 


«fwn l 

’n^rfii^ ^fiifBii ftcntdJ« «{aH- 
•ft % ^ ^'T-w m ataa c^ 

I 

»iWit ^fta 5t^f5 

tfl’ia *1^, ^?RRW f^ta Wrt 
«f5f*itto^?i t^itf? I 

a f^^tcira ^9it?i ^ffJR a »f5riapf^c^, 

wti ?[? ’itsi'fi, 

I *1^ c*k4«uii cnt?t? ^5iifl 

atapta 5’t^ I 5^®f 

^.^TC?, C’lC’BWl?! C-fW *I^>3t^ rt ?ltf^ 
«t? *pi3r I 

4it 5ta *t^Tnia ^arfu nifu*! i 

fl«T 411F f^5t*l a '5rf^]^ I 

aW 4it *it’«f5l¥ ’JSl f% ataic«i ? 

<ilfta !^t?1 
?t?f C^ ^1 ? 

«W f^- fs- f^- ’Wtai, al^f^ 

«IW«^ t^csR*! c^t^i «W f^N^il 

^*t<f, f^*it?1 ^Jtwa, «nf% %? I 

-sutfe ^am, ^1% asil, ^ir§f^ 

^1 polder flood plain, siflU *ltC? 

^JtPPfB?, ^9|t*(tiil«!%^ *l*v?l’f*| 

—>PT RR *rf«i'hi*i >it5i^ atw» F(tci=r I 

caf?. <?f5 

(CT*R rnturt*! c»rj) fsR^’iwat? 

5t*t - vippia^t '^i’lt*! WICI5 attft^^ 

•iflwicf ^rts'W^ atc< i[w, »ia^ 

aimtasi I 4iir(t 

«wt*l WflCf, ait’Itfl 

oWR ?af1 fl >I9fat atqftv ^ aftifi, 
nfilws^TtfSni nw ^ii >rw i 
wl a ’T^i 4ifa^^ ^WTtaPrt 
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1979 ] <15911 


»;{JTt<rf^*ni ^1 «sfnt^ i «ii^*n 

4}w1«R—^ f2niac*f5i ®ai 
^gc^nrfft '« ft^cTSTtfr S' 

^^i11 ?ig1 f^■\^ i{-§^ 

«?twc^?i 'arfiC5rf5^1 *r»hi ^rf^l f^-;ir®?ii 


?sf^ c?w»i ^»rf*ft«ot«, Prf^^4(>iti 

^t^n '»i1r9rtFTf'ii 

^IHTf^C^ ^t-:; 

^f^ral 5t?lf| I ’PPC?!? 

5iientB'5l?, ^ >r5t? ’itjfsn ;ftTtR| 

I 




1978 JTtc^ *tf%si^t*5i'hi (31 a 
?:fi ^fSntCf '8 

’tr?j>rt‘i I i 

^1 "“(tc? I 

51^1 «tCTtW^--ii) ^ma 

(?f*r I 

•Tstsf ^?r| 'sqttw I ?J5rl ^P’f^ s v!i^ 

'::wff?^ in csf? I =Tarf^ iTtn’p in 
’ffsi R^'®1 % (Tf ^f,'v5l35C^-t^t^ 

R^C^f ^ni ’Itscil 

Jft^ I 

«nitf??i ^can ^1 ’Tfai 

nsjl iti a, ^?r nf^-i5^t9^ 
(31 ^tflsT 

'5r(^P¥ti n?ri i ^-spli s?i 

c^^^rtaf ^5toni ^«>jfCTfcn 
*(fi?i nif^ 5r€^ii ?t^ilf|^ 

'®t^t^ JinrsiM^ «iii&l 'fsf I 
6 


?t«rt3Rt«t c^Jf 

^ni itifi ftwr«r«i 

n^^tnj ^ ^c?% fltl- 

««if^-<i >ij^f5 fvic»[^ ^c**psr f|571 's^t'a ?it|nf^i 
'sn’Ttcsi nf^fN^iti '« 5Jtf 1*1 
fin^ ifi^il, wi 9 
f|5! cn ^W9l I 
1943 ntc5ji c^ ficn^cn 

ififll ¥fcTtf5i ^n^Ti^i ^ii?[ isiia ?ifB^ 

^5it.'^, c^ n«t^ i^5fr<% 310 511^1 ntf^^ 

I 'S^ti 50 -ifsit^si •«|5it?Pt'i 

70f8 5rtw318.000 itfi wn i 

m fit ^1 111. 

'spK^^tcii' I nt^ntc^s c?€?1 

'S(5)t5'5tc^ I 'sit^Q ^tl 

c^t ’T tOT 'Sjf^icntf^ ^1 

I 

iSt^S C^811 C*!^ '*t^FCR I'Tltfl i2tf%?FtC?l?I 

-srt^c^ wc^ii c^'c-?! 
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I c»i^ 'afc^'^^rfas 

S'lfry'S ! *ftWftf^-4{4SC^fl »fC5I C«fC“t^ 

jft^rrsf^ <»t5i 

•iPn1f5c?i^f I CW*P9 ?f<i 

—-sf^^fSc^ 'spf^ ?^c'< I 

K^htxm ^f9fi!if^ 

<^f^?!ff|c^^ I ‘C?-[ r?F^^ 

^r?j^flc5i?r I 'sitc^i s?fr 

Rc-'.^a »^t5N CfWt^Csp *iC5^^ 

«J?(fc»i, ^^n^ nf^a|T| ^it^O ^5^^ 9 

'Bfic*! I 

^f8 JTtI 1 

•sfi^r,^ i2l?% ^fl, ‘I]f\ -aik^ ^f5| 

*jt?c»R I 

li^?if5 jfvc^ fksittf^f 

r^t^ltcw^l I fl<{ ^r.»p!Pt?| TH 1970 >riCcT Cf\t 


«t5l4 *\^ I ^1v 

■'?)^'2t?, ^Sl^PufN ’TvC'lf’RJl^ ’5? 

si'^1^-i*i^i*? st^ft-'i '4tf^?:5T'9 ^t^l 

=lt^ I I 

■^-ffv ■<3tIViiJ '41® ?|R5T—'Ol ' 

■<ait?i -9 I 

•Iftc^l: ^^\^ ^C?3-ST I 'SflC’l^I fitf^ ^Jfttisr 

?PfslT 5tc^19, srt& 

'5(t^ ^ij^Pt^ 'S3t«I®^ I 

-^.J '*lt^, 

fl^T C?C-{<1 >l^ai I 'S(fC<J^f5 

^‘1 ^’Nit ’t':® "if^ *\^\ 

C^ltOT ef'ir t 

ei^f\ ^W' ^pfk^i 

^tc«i ■•;r-i?i 

^•W?1 I 


> I «ifl'0 « ‘*1^1—®: 'it 'oo 

^1 «il«jf«3^ csr i^’o« 

V9 ^^?fifStCT^'«*ttC?—«: cw »••« 

«l C»\^^ ^f^-f^t®l—P8 •• 


v» I ’tfii'et^—' b: cw=i^«}»itw 5m5^^^^ io‘«« 


9m.‘ 

CThBt^ 


3pp|^t®l-ViV5 



csf^m N8 

[ l'^)44 >i*N^3i ‘JitW^ «lJt<i 4tqbt^’ 5T*tH Pr3 

^,fi:'i=til 5ltsrl P.^h, ^iC^ 

.2}^|f-l« ?*! I 1948 Jitc^ f®. 1%. Pi C»15 'S CH\'»45rt5 (flushing) 

vi) ^cnifi ^fEf iicw.'^ I ^ I 

i'.Ul *51^ siW'-i =^tsiUpiC^ I)-StC’f ^?I1'«lBi— 

4m v55itcsi ] «t'4 W’lil 'Sl'C-I «ftC^tff«tJ '« 

•■^•1=11 4sl5i C«IC-t; »t^!f:^ 5n5JC5?<I eftl^tl 'a^3«1cn 

'4® ’ic^ ^ck^' I « ^iti ib^-iiti«r^?j ^*ic^i Pf| 

^fri '»tc>fil n**!, Q ^'IV’II I 

^•J1*1I •■?!GIT«^^15 ■4stC^ *1^^ I 

f4^ Hw *f^ «fTC4*fa’4r^5T.gi,rf 

^ 3 'it^icBftr^; >i?:5p 

■'iti w '« ^iri^c<*J c^il’itCTl*?) «al!i50 5n^ii 

’ilP^ Km^-^ I ’ic'^ I Pi'^f® 

rk^liJf'^ •'iC»f 4 Pc^' Ctf'^li:^’11<, 3000 | c^iTlil^ 

“ i^'Ci p'^jTb ■•iwg 'W*(I f*r(?i <u 5it>.:, §[1^51 Irfr*i1tfci|:i <iic^ ‘^C'5 i 

'*: ib ^1/1-15 c^-1-I 4li:^ ^WtCifl '41 i ^ 

•i'f 2000 C4C4 ^4t*iT^JC4 "M 4C^ I ‘iit 

^'■‘^3 ^66'St^( C4GI ^tCJl I 14? <2}M^ PC4 4t->l S 'Sl-ilt^T ^l^tfa 

>5^1? % ^’ltC4 ^U I *1Cfl 1926-29 Jjtc^l 

siNtWl '<ff?, ?rif ’S;^ 4^1 e '®t? 4M4 V-|.il 'Stcif?! 5[« ^'ifiTil I '5341 

’?1C4 MH r4% ^.'II ?!14 I CifC’lil«, ^tfsiClJ ^^«1C4C-I4 Jlf^J C4t4 'Sl3-I'<:| 

•^'Jll f*r?Sl«i, m f4'45«l 41 “1% C4l I ^TCH4 iSf'StR'i ^^'51 110 ySi^l. 

■*•4 4?^? lftC?1^C44 ^^4^4 '« *ff44t??C^ 30. 0 I 

•fW ^Sl4l^t C4ff?4jt4 C4t*v t»iS, ^Pl^Fl'St-TOO 029 
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2 17 

§*10J vn^ ^t»(f5i| 100 ^i>, 

2000 I 

3. *l^CbW ^ 

;000 <l^Tlt|5f vD^s *^51^1 

90,000 ei’V I 

?<*(tiiKi( 350, 730 'Q 450 
>i^[*ic5r» 1530 1 f^^^cru 

f^^TC*f?l «?!■« viiiJl 1 liKlril 

^'®j« ^f^i—4^}^ f^T-iS 

I AVi lif:»I 

<2ig'4 c^cs *iti:^ I « 

*ISfCi(iI «ft??ltil ^<t>f6 '^tc^ -^n 

( 540 'G 2a 5 ^6 ) si'f’tKsd CTC'® * 1 t« 
«1 C<C^ «lt^ -500 
’IfQlIl I c'«lf& “if'vs* 

: 6880 «i'^ (. *lt<lC«rlill: 2U00 

51^., «rf?itiij 1330 ^^, : 5:)0 ^'!^, 

: 1000 

51WI -^N : 200U ) 

?tC^ltifRl<l I CTt5 

i2(T? 40 *I«ts‘lt ■<«lt^?; 

«liC^t I vfj ^tiiic^l 5^31 fsi??*l '« 

Cfca fil^is*l I ■« 

(S’1« ^tC«C5 mu’ll— 
1 5<; viil5 ^^'^’^3>2^c^^^l met? 4^15 

^4'^ I ^ws\ 70 

v<i<* «f5i«(t?l*l 864 cmfB I 

2. C'f'QSi^Tf?: 23 'S*ICiI 

Jimc^3i?t^ urn ^ j,i<t5f 


7 1 ^t«?l 130 

^«1HT^«I ''1‘5[^1 1700 C^^tjS SH I 

3. ’It^lf^^l'« I C'f'QSl^Tf^ C«lC«f 

«iril 16 ^’ICil '5r4f^''S I 125 

nt^if^f^ii ^tK ^ =i^U^'Q ^t»iw I 

2000 I 1'®H 

Hlc^ ^t3I’Tf^tf®C'®'Q mc^» 

^1 m^'Q ^*1^ I 

^i:so m I 

4. f^fm \: 50 

fe-icil I 270 ^^511^51 1 

-^<1 ^c^icw* ^56®i 
70 280 I 

*rlc.5iliir'Si <3 

>i<jicii® «fh; 114 f<i'!ii«.-if®' ’it'fe^i 

^tC<, “i®<P<l1 75 ®1’t 

ifr«l'JI1 ’Itfe^ ^2i1il 85 C^lf6 1 
f^'4fC‘f3l ’t’l 

'1f^^ ^f®C® C^*l^ *1*1'^ 1 f^c® 

®tc5fii *i5iwc*i^ *^rai'9 T-^C® 

m I 

iftwtinii'« ®t^ ^ 

^t’l’J? C>i'^t^^t9 mfS ^ 'iW* 

'<^c*i mc»i I l^^iff ’if^’it*! 

?p?JC® 5lft^ ^ «lt51 

?pcsi mc*l I 'Slt^i’ll ’^5 

f^^1<ic*ni «f:3l I 

®lt®c«l ^fsT?! mi 
C'^t^C'l^ "Wl C^C'^ ^C5l ^C^IC® ’ilC^ ®CiI^ 1 

f^l ^ *K® '6 ^1 ^«!1 ^ ®1 C<C^ 

c^Twl : 

1. ^^1*1*1 ^ "SRit^r 



1979 J WfCTtWl iO? 


^51 ^twj ^ ^11 

wt? *li^ t5 c^, ^ 

20 •rfrs I 

2 ^’fU?lt<1e| Q «rf^? 

«}®t^ CT ftf^ 

^^1 ^n Tjpi I ^ 5(ifS?i 

'9^tn 'asf €d CT ffr=^ C^t®Tl 
fj, «i 'Brtci^ I 

/. -Slifl?!??! ^311 CT>I5T^t5C*t5 C^lWCTtC’f 

^t?I f^iPC'^ '■|’fC‘Slt*t*! ’JK’81 

^t^^iil I 

Jf’i^f'S «ir*^*^‘^ I 5f?tg ’if^^lt^C'spSJ w 
«% 'lisw I trtcs)tifC?i^ c«pcai 
Jisj'aitii '5('Ri®=r wi c5Tt«( i 

WJ^I r^f%C'3f^^' «(tWT5^T^; 

’i^i 'ii^ f^l’^^.tc^ ^-\fW mv, ^K<i n9\ 

'SIW 200 

I 'ilt 5flC6^ 

1. ■nf^^t^c'fcai «rf?’ft? 

•G I 

2. Ht’1 ^®K C?G?1 I 

3. C^T&^tlC&l 

C? S3l I 

4. ^^5? ^^TKti.^I'il ^C55l flfC^'< 

CVf«?1, ffDS ®1 to fnn 


*IC^ I ^55f^^«|-03? lill 

rijipn 4«i*s I 

5 ^tf5?p '®f<T«> «in>i'hi«i I 

f^l^’1 ?C5ie c^M« 

^'<1 (?lf.'® *ftc?l I 

'^Tf5!?l f^iii1& eff^jfl 
^«csi I ^t§t®r*5tf® Wii*! R>it«<j 
I 'iI^lilC‘1 «ftC5n«f^ 

*lf^JTt1‘i ■<Tfi=f ^1*11 ?? I 
5?er?lt^: ’Jtfsi 'siTJit?! 4?JC^ 

islf^^irl ^t'<;G <?15C‘; I 

-[’ 5^1^^ c^cs I 
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2m 2? >rv«Ui 



wfs f^=t •rtn ' ^ 


[ ^t«t^lt*l ] 







‘®T^ -Q 5t»fT wn BtffT 

5jtff tot ^usi 

(:¥i^ JiTW SJTOW ^c?r -17): 

^^[>7%?, f^5jt-i 

Pi 23, i!5, "<P^f^t^1-700 006 

rM^ Bangiya Bijnan Parishad I 

^Y57^T^<1 5f^*f 5p<lT 5T.^ :T7' 

2y5f7?r ?^«Ti7 <it?i^ 

f^T^T '^t^c'f<i ’fs 5rr*JTiT«i ’M*f-i?i?rsn^7?j 5 i^»^t<i w 

5iT»(ra«i Ti^T ‘fejT ?f?r. ^s'sniT >ifsife^ 'sn^nsi'r 

■I!. 4. 79 t^^TST 5^75 ( H-23, ?fT®fT ?iT®f^ ?p?5^^i^7-700 006 ) 

^ f5T5»m 5i^ I ^51^ >l'&I-y,'57T!:»^ ^ W 

^T I tRWW^ 

^7?f fWlR 

'?{?^^c'f-7 $:?io fric^ff ^iJi',?7 ^f;^['i ^ i 5i^«ra 

ai^f'JTlTr I 

t «C«f(?I S '3«nk®IJ7 <3 t$^CRT57?« 

=7^1 : 5T;?[7?if5fTg CTi7 

: ‘>IC^*5 fWR 

( H-23, ?iT^ 57^ ^1^^^7-700006 ) 

■•^Tf?^ : 25c»r«fifaci,. 1979 
'■ 5$j 

spsj'jifR 

f^T?? 





» ^^5^ ‘«n??r?#sc^ ^51 

^tr?f«l 'S S I2t W, 1979, 4 $t 

S ‘jfC^ ?<i-23, ?n5rT iiTsf^ «^ie, ^'fmvsi’lOO 006 

W9Rr S»if»5fi5 2rT«f^1?r i 

fWiI 


^9nsi^ 19c«fi:5i79 »r?sRT^ 4^15 garl^ ’ftaTO "’fc^spg 

(t’f-23, 631$, !pt5RS7^-700 006 ??pq3;»fT ta^Tcaa )—‘Wa^ 

K$TaT<a7a ssiTinJ jpjrpj ^pfffWI^T f^<fi?'fnMC5Rl anfJT §aT5T?l' 

®I.T 5T?^l5Tf iff^ sr;c^rarsfjT?r i s X'te^r-fwH '3 OT’t’ i 

aT«i'^ I 

^^1y T<i© 4H af?wf 


‘ssTi? 'Q af5^ arSf^-aiftPFTW^ ^R7?n*f 5t«?— c?r 

sfHil^al 79 ‘B5TJI >3 sf^sra ‘5}5 i1^*t’ “fN'sp sraxt®^ ^ *i«fT>p5^ “ils f^ic^ 

JWT«fTi 5it5^, ‘STR « fj^ssR*, f‘»(-23, ?fTSfT ®31$, #1?PT5T-700 006 

( OTR 55-0660 ) .9^ f^5nw I ^*RR»RI Caf?P5 ®^J?PW<5 aXTC5TT5m ^C?I atff^Ta 

^?^*R ^T ^STRTC^ ^ I 


4}?Pt»R1 ^1 

Bttn^ fit-23, TtWlTlW?^^, ’|ff*TVl'51-6 
««r>sf»f .37/7 'S’fKV ^fir® 1 



W 01^’ 

! 1. *(^5tr5i55 ‘®tiT '9 r^ratJ?’ >j«t^ at^jp-Slffl 18-00 

I St?i; sTt^tfii^ 9-00 &t^j jrf*ftm f«s f^i ■»ititRi ?? \ 

2. f^ratiT y{m^z^ mU f^jam *([^^1 f.m^ 5|S?1 ^?r i P^at?! 

Sfiri 19-00 I 

, 3. ®% sitcjf? nf3^l Jfliflifw 5itc>r aiiiJf^icsf ■iiJr’x ?9ft?lp5 

I *rfta m c*fc«i '5if’if>iii 

; '-ir^IW JJit^tcTCS 5CS| I lil? ffps^r-til >i«JT 

♦icii 5ipfH *it'8?ri c^r:^ t 

1 4. 8 PraTi^ r»i 23, ?t»l 

<rl5f<F^ fl&. ^^Pt®1-700(X)6 (Cipt^-55-0660j C?ff?«^'‘ I ^I'M, tWllP* 

c^tJf fip# Pic-iOT Jficsi ♦ititc^sT iO I 3f^r(¥^0y'slf?f C4fi( m 

I ' l0-30&ic«i^^ 5(’^Pf^rf^2&1 5ii:«f( %v 5fW u'9t5i«il?t:^<i >ic?f ' 

; <p?i ntg I • 

I 5. Pgfe^CSf Jr^frl iffp^s 8>r»'>??»f!l sr^si I 

^). C4fH C54 cm^ 5!5*l 4^11 ^i:4 Hi I 

4#1?] pJfaM 


fR 3 l^W'lllffi CWPtS afS (JIRifSI i 

I 

1. Jryi?r Prafn ♦ffsw nPiibtPi'* ‘afn s PratH’ ^Pi4f^ ?i<T'4;tfif src^ f<iaM- ! 

PfJTM- il-HiT Pfmij fH<l6H 4?1 4f!?iftl ?rtra Wl»ll9«l >I$!:5? ^5 I Sf'gi’JiPl^g ' 

5 >l?^i:<IT«f' 44 h1 4<1 2i:5isrH 44" 1000 »t?:4ta UWT ' 

iiT«n ^19% I «f4):iis 'Sff^’ita f44? (abstracJ) <j<r4 'sWii 

pTC«f C4V8?n arcrf^ l [^Z^lU f4afi?t?f C5i914 ?tfl PW ^1 

4f¥Hy?I I OT«1-f4 »(t^f4|?[ i >fr!)4^ alH 9 pHatsf, 4y]?l fValH n'44‘*, ■ 

rn-23, 4tSf1 4r^4t35l-700 006, WtH : 3.S-0660. 

2. «r4^ i5f«3« at^tir C5i«n ?tf 4t!r I • ■ ■ 

3. sptaJJ?? '44 4lf^ Pc^f 9?f’4i:<f ';^i«fi acgi^^n:; 

?1*1J:«?[ W.^ r54 »fl4C^ BttpTf 4tf^C1f 4T4 PM I ?t4:iJi ^CSPl'S 444 

C-h!5 4 ' *l^f^ «fg4rfl ^851 4tsp#l?r I 

4. 3419! Jlt4t<l*(^ 55tr^4l 8 4f^4t®1 4fHfH 8 »(P[»t41 4?l 

Sng'^^r}«W4^®tC4'5it#t%4»f4fI5 4t;^U?c4Pii:4a'fJ4c&t*M»‘i i 

*r4ff?e fwt® P?5f I 4I45f? 44155 ^ I 

I 5. msr c^*(’:44 *5C41 8 1^4tHi «(t4W ?tai 54 jii i 4fn c?w a4« j 

' *rfitC4!T I 4t4*l «I5t^t^8 a4f C44? at^tWI ^4 I ^4^4 C*l’if5T4? ■ 

I 4'414W '5r^*(f4(r‘4Cf4 aP^^^ii 8 »i‘aR4 *^4541 

! 6. 'ai^ 8 PratH’ af34T4 ^^4 asitcais^ft^ i:i-4ra ^^^4 ati'fr'5 1 

! 'Sf4la4i aft4 

i »m 8 
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feitfirs m 

4i¥Ti# c^t ^«n:6lti:4r 

fW »T4FCaT11 »rfj|i?l '€ >T97TrtfniFi ^ i 

nf4fc?f »t«firf4ff, c*r!:*ni vcim 

• • —. • 

iUi? ?rf%'’T*i n4f 

^ < 

^ftwn JTC^grW 4 ^? 

«rf%!l^ 'ii^ infU mrt\^ '^rftiresr^ 

• • 

« 'tmiWCtK 1RTW* 

f?4RFTr4 -ilRC!! 

^TTlTirT ^WH « n?T*l4 


«irr*i^ fii-sfhnTsa! c«r>j. <pf*i4»t«i-700 009 


sj»n- l’50 8t4H 




«f^«m—?!#, 1979 


1 


*tf?5tt^^ 

1979 


•nitR ^*rw^i s 

a('«^ I 

C«W«{»!ttf % 

’fWrt’lt’OR, ftC^SRt'f 


<1 


P-?3, ?ltWl life 
4t5|4'hfl“700 00b 
(?Fti(; 55-(’660 




I <W *jit 

I 

I «rfi9it:^ ill 

I ilflR ^CRTt’tfJflR 

j 

I RPTtf 114 

I 

i RC&I 117 

f^wtsi 118 

120 

vil^-CsPR 126 

^njoiwN K|t*rtHJt? 

128 

c^«n 131 

?I*fC%R[¥aR^ 


I'T ■ It .; ' :N^ ! .,i ■ • ■;•■ \) 




« Nifit—irff, 1979 


I 






c»r«f¥ 

rfii 

f1wrir?J s?(f ? (1) 

134 

€rtfl‘1 “I5iJ 

155 



6£|t*ltMThf 


f4®t^r *« ^»it«f 



157 


141 



JiR ?r-[«a 


HVa 

153 

csi'^i'Nsr fiw i2tt^4Wi 

143 

CSC^ 4*^ 

158 








161 


146 

RKt»i '« CT9n(?R 




C®C4 

162 

: ^55i5Ftf% 



163 

SJnai 

150 


164 



=?fr^f4'hr 



151 

mVii 

165 

c^rtcsRift*! 



165 


ftcrt '5t3K« ^Pns- 


^siWM ^i, ^f«? « 



7, n ««tfl cifl» ^firffll-700 026 
Cftsr* 46-1773 




aTlA;.FAHA miil'SlM ruuLiu 

1979 



n 


A NAME TO 
REMEMBER 


having vast experience in 
manufacturing quality 

V/IRE WOUND RESISTORS & 
ALLlEDi PRODUCTS COVERING 
A WIDE RANGE; OF/ SIZES,. & 
TYPES, 

Continuous period of supply to* many 
major Electrical & Electronic projects 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL' 
SPECIFICATION SUITABLE FOR 
ELECTRICAL & ELECTRONIC-* 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE. 

IVritf for Details to t 

M.N.PATRANAVIS .& CO. 

1^ Chandnl Chawk St,.CalcDtU972r 

P.lBox No. 13306 

Phone : 27-5fi63^Gtain ; PaTNAVENC 
AAMyMNP/O 



'Si Typr-VT ^ 

Betfstors Soldefable lug termination with taps 



Typ*-.VFF 

Resiflors Farriue tsroiioation 
Fixed Value 



Resistors Sotdvaiiie iug termiiiation with 
Adjustable Band 



Type—Clump termination 
Fixed Value ^ 


Type— r 
Toroidal Power 
Rtieostats Linear 


c 

o 


e = 

v SP 

■O -D 
<S 0) 
tt K 


(Q 

K 

< 


>9^ dicici... 

^***1^, 

ap51*fS C^w I 


























mn « ftwm—1979 




Gram ; ‘Multizymc’ Dial: 55-4583 
Calcutta 

BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assurer Normal Flow of Bile 
Rectifies Bowel Troubler 
Re-establishes the Lost 
Physiological Function&4of Liver 

Standard Pharma Remedies 

445, Rabindra Sarani 
Calcutta-?00005 


RESPBCT/3BLB HOUSt 
fOR YOUR.REQUIREmENTS IN 

All sorts of 

CAMP BLOWN GLASS APPARATUS 

tw Scli«9la, Cullegec A 

RMearck laitltutitaa 

ASSOCIATED SCIENTIHC 
COBPORATION 

232. UPPER CIRCULAR ROAD 
CALCUTTA-4 

PbODT' 

factory i 55.1560 Otam—ASCINOORP 

RMideoc* l•55-SC)01 






: 141 JRrt, 1879 


wnppifl 

I 181 a»f^, 1955 
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C*fC“t^ ^1 

»l55lt^ ^1 I 555 5^C’I?5 «l«;t-tl 

^1 ^rt^TRUffl cifc“i 

*t?i 55(tr?rtt<j 

^Cfl?F -1^ *1011 ^?l U^'l55rrc'45 «fC^l5j 
^rs^i *tN 5C?« ^ 45FeR 551 

5fl5Jrrw?5 ^ <iKir^ I f^®t=T 

wftcs^ c^Jif3( ^l&csni ^,'^'Stc?oi 

*15 *(^'tfr 41^1 ^505 5wf|5i 

«l1’l’ic^5 «fC2r i ^ 


stfa?*iwi 4 


1979 JI^<tI1 


S *|^d? 

T[f® *lt5l 

I «lt5 <11 

'®lt54l *llt ^ I 

«(^dlC5 5^1 5j^ 5t§'.Oi5 *rf5(^ 

8 <5(t5|5t®ft^ ?(!(/ f^cn 1^?! 

•!5sft«, C^ 4f'^ 5C51^ ^*1^ C?«I1 

Cff^ f-i^tcsni waj 45svjtfB Rc*i5®tir< «{C5[t^J i 
41^5 f5^5fl5l C^3 

mt I’t^itw'i '»nt*Ti^t^*ic5s ^5151 

C*rC5iH’l • ^ 

«n55l C*i5j5 TO I 
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9tif ^ (32^ ;kt 3i 


<71^^ (m 

®1 ^5Ti^ 

4ff¥ ,,-*.'-sNl <isf«i I t4‘% -qiNjIi 

fir. m sic^r 

e?f»lw| iJi^l simi I 

'‘i'®tfl?j c**!^ «tc’f «rtwt^-^'!ic«fii 

«5^1 

6t7?f >Kf 

-aft^siett^ 1905 >itc^ iH 

f^CiI I ^\<i 

\wcwii ^tc’f 5it^5¥ ^«lt^J 

« ^1 c«ic^ f^srfftPr?! 

5ftC5 r={^&^? ^®:f»r« c<f“t^tt5|?i ^ 

< 2 }^^ ’(‘fj I «f[?i*n c^ 

*If!3 

^-f^ei ^1 ^t^sr^i^sr 'tt*! '»c'^ jft^^ 
’15 5J3 Ni 1 5?i5[C^iT I 

-i}3 10 *tc^ *f\UU^\ 

^C'?’ ^JNjI f^C^iST I 

f5[gstJ( ^15151 C®fC=r 

^CE^ ^f6 S[C«(J 'Sft^*!- 

I R^fecsf?! "Sf^^ltfl ’tf^- 

*lfC«? ’ff?- 

cjpftc^r vii^ar 'SRsi^ I 

f^c“R 'srfc^if^^i ^sfc^i^r, sf^t^ 

=Tjf’Tf<i&l 'srftwl 'srt^^efflrf^^ 5!?( I 
SfJtf^tf^ f^C5 CTOtK 

cw<rtc5|5r, ^ff®- 

Cf-t^t5I?(i*f «lc^n 

'Q 1 f%fi( TOf5f, c*iVii«fnc^ 
af5o^?i c^t^r ^m ^i 

«fc^ ^7, 5C7I1 


CfC-l Vii^f5 c^rcai^ ^fWlRl wa 

HC7 W *ttci I 

^C«5 

5l?[t^C^7 I 75JC515f, 

V® 'SftCSftC’F^ C»f-t7stC5iil '«(W1 'Q 

«f«t7^tC5l nto?! »ft5l^7J 
OfsJtcsi^T, ^?5 5?’vg csfCTs 'sjtnw 
f?C7 

I 1919 »ltl5I?J 29 c^l ^ ’5(75l!iC*ni *1^7 

^•nC^bt C«?tf«f<®tfr?1 CT^<i>l 47C^3T, 

Bflsil C’fsi i'*!^1« '5l^t^ I 

uic« »if?i te "sitcsit^^r ’ic? c^ ‘ATn 

*lt7t7*t sfoo-e 

^3in ^sRtTI CBfC^f '«d 'il7*N 

^C7 Wif I 

1945 jf'N n^^it^-«t5it« Rc’ft^c'nr 
’TN^SI, 'Q »tf%! 
»lfl7»7‘| “sjaf li-^-mc'*) 

?P75«ltf^ JTSJ I 

c-R %*! 7^11 ^1^?.- 

(TVSI 'Q (Tfai "?cai 

(gffltcn C’fai '®'?’ Unified Field 

Theory) iJiITat?! *Rt*<tC^T ^f'4lRC7t’f 

^Mf|C515fl f^l f^7|*! <2l7t*f 

»|C7J« f^fif *rtC?iI I BTfN- 

71 7F5l7tC*f7 ^«f|C9f7 I f^l 

*177^7ftC5I 

^7t7 C7t7, CSftwf^WTa, f^t^s 

i2t55 «f7f«75 ^*n-791%tC7' 

(C^t‘^7 CT^tf^^Jl) BftiTlW^ 711 

<F7l-7?if^5)t^ «rtf7^ti;7 *i«r1#)'8t7 
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1979 ] J 45^^ 


%9I ^flc^R I 

fifWfclf^ »IC?f f%fK 5l?Wtf5h5l 

^1 #J 1CT *l^JT m\^ 

% CT, f^f^ 3rC^4ltC«l ;5niCSR, 
fB^'khi 'ii^^i if^if in f5fCTc?, 
Jfhl "^Sf JI^JCS? ^tCB^ ^1, 

^=11 ?fc®5 I f%:jpf'5tr^ 

f^srf^rwfc^ 55IC9R cm =1^? 

Rarf^fll ?iif^ ^?f|c5r={ I 'StPf? >fhi«fl 
^1, J|3r9 ^t?l CT 

’TCJ? ^fll ^ ^3 fwM'Js 

cstc^ ^3 U!)3f f5^C5I3 

(^ ,i)?|rf^C^ 3ipf 

s f^ssiOT ^5f m 

C3Pt 5911 vil^ f3f^3'5l I 

3S«f|-39lRst3 «{3^tCf3 srf^«f1 WH 
'«t3 C»f« '5f39I^I ^1^^^t^CS13 
5t®t'9 f?3r, 


^ C3lwi t?^ ^ W 

«sMb5, 'Sft^tCf3 ^*3C3 ^ I 

f^«t^3 (71 ^ *rW^^ tl^f 

ifl5^f5 5rNtf«f^ «rf^^ c3tc*(3 % ^ CT 

Iptfili CTlW t^fSf f|C5l^ H]3st« 9IC^^ I 
jpil^ 3re|jt«rwtc*f, ’PI«t3 ^ 

3^1 f|9i ^^»ltf3^-«lt3 f|9| ^t3 

'5raitC33 f5i33|Ji r?rl^3r f^3r|3 I 

«ltef *t^3C^3 T13W '5tr,3 

*33% I 

W'53Ct3 

f5Cl «r^.t3 ’IC’P '33'] =¥(3--^t3 fi}^ '« 'sjCcit??- 
jrW9F '5i^f^3 ^siitw f<®tc=r3 wm^ 
BlfSsT 35C^3 ^Nr’15pt5r3 JI^»ritsn 

m I ^13^3^31 ^5^335 f^sslc^irj 

'5151’lf^CW '9 f^C^3 litW-l 

t!3lt«tPt^ ^1^3^1^(713 *^13 3C3 ’it^K’J 

f53^tf1 I 


^^|51 3t»l»t*'l3JI?I 



c^tfWcJf—f^fif ^5^fBnt5if5 

I 65^?IC5}?fl, »t%, 

^JTf^ *rts(t?I‘| C^ftT 

"aksitpp?! 

'2l^r® '6r?«(tCJl, ^fsTC^?! 3ICS|1T1JJ| 

^fa^Tcsj^f I •i^'Ni'c^ >i,^<ii’i 

’llf^^J-'JC^ ^5}tc^1 <pf4^1, ?pt^ *it«(J 
%«f<i ’ll?! ‘{ Rsfsr-'tnsj jfspai n<it 

I '5itt%' R®tciT '<<rii5tc^, ^t®l- 

5tf^' sitt I ^=11^ *itW s^tf^'Sl pt^pj ^tc«f«ii 
5C5I =(l -^^ftc?l’, 

^t®t^?[i 'sitc^; 3% m ; 

■■!W&1 ^’n*! I 

<2tC5ltHt'»f CT, 

SStCSltC^ ^f^?tc^5n ^t^lilte 

’(^sf ^1*1 Oifk, 

«il^ C<^ltC^ 

CTmt^ c»iNl?! 'Ttw c*it^ifl ^iti? 

CTt=(t? '»t^ f!?t^ 

^•n *nftc<is -t^ijn f%grt? 

I ^*1, ®t?l 5|C5 (iicnt^ 

c«itc^ «src^ ‘i; sitaii 

>< f^’JCT I 


=^t9ic^?il h*m ^l^Tl ’itc^ ^ 

^*t'£f? ’KW K!?? 

«{f^ ^ I 'Q ^ 

“^Rft 5C5^ 4«r9f 

'«if^ c^» 

c>it c^ 

»its(t?;«i ’it^ c^, 5® 

5 ^Jt»i 1050 C3pt"t, 

«jitc*i?i 5^'>{1*Ni:i3 «*lt I CT *1^^ 

'»rhi «ttfl^ ■sJ'it’i^ 

5®^?it *11^ ^’T>lt<I 

^^1=1—'5|'R'^1 f«ft c»i, 

^C5! 'Bt5|??tC?I^ C’l’tW 

C^, ^«r!I'8C5|^ ?flt*lC’¥^ 

S|C^—FfR *I5®C3FH I 

R*“lf^ *1^® (3Fh ftaj—f3*t 

(?lt«R 3ita I ’tt’tf^’® win vfl 

*rtT»tg—ui 'e *it^, ^»if5 »rtii ’Tt? 

>lt«f1^ K® R?1 5|W I 5® *1^ «5i«W J|f^ 
’ttf^'B^t^l ^cei^rt C^W, 

fltai bRcsi, ’I;?'!-! fw ^ I 

?TOp| I vtiftl^ ^liw 
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4^*1 #rtc^ CTi %tcni c«l% t%B c^Pt^rt'a i 5® 


5aFr%^ 2400 «Ki c«r<n ^ \ t^t^i ^ 
CT 5® c^iaj 

captn ’Ttai 

'srtwl sas^ CTSR c«ff^t5(, 

'5»i^ *rf^tCTi (?i^iii*f (?rRr® 

•rtft I 

5tf.^ «2l^^ 55C^ fesn ffl^tl ? 

Tt? (?f, Cif^^l 

s^c^^r, c^t^f 

•tWl>l?, «Psf^^3 I C^t’lt'Q 

C^vrfs ?t#l^| I 

5a C^l ^^tcsitc^?! I 

c<fR c^, ^rf?i 

't5 ^5f Cf<lt9 I 65 s «W <Sifl^ 

I CT Tfc^ c<i\:^ 5ftc?f, cif 

e(t« ^1 I ®tC5T CT, 6C5^ 

^tiji;®rt «(tc« I 

(.^ ^1^ I 

^1 ^ C^ T|t3i c*!^ T|tc^ 

oi\:? sftw—(?i^ iit=r 'sit^^i ^^(?fR-CT 
Tfw ^t?1, C»f TfC=T 

^rl - CT wfsT 

C*fR I C*l^ «^^5I Tf^«f% ‘^«?f?’— 

«i«Rl ‘^’l—e|tfi^%’f?r 5(c^ 

‘5^tlf?lWSlt?( ^ 6?13?1 I’ 

5C55 

Bcat^ 

; Vf5rr?| ^ <2|C«f-i Jl^sf ^t^ 

«ft« ^tCf—«1^til ^B5®1 nr?lf^ 
I ■8 

CTjtf^f^if^? 1095 6l5 ^WS] 

I ^^5(1 ’IS^CSJ CT 

^T>1 I «Wi| ^1 22,823 

I ^ ^f«fftc« 'Sitfa*! 8 


’jRftil ♦tsp'h’. «tc^ ^ 'St’f ^ 
f»ipr5 *ii^t^ 4^ «t^ ^i^ i 

5ta ^561 

5C5^ ^Sft? C^iR ^55, 

'«it^ ’tsp'h^ «c*i 

^ ^56 I 

6t5 C^si C'l 'SIW ^85, ; 

5ac5fti:^ ^trJ9 i 

'51’IR® ’1'«5^Caf% '5|-J^ltf5jt?} f^‘!t5I 

?iaiJi^5! ^;f^?itc^ c^R c^t^i 

C^tii 5?tC^T ^f5<il ^1^1 

f’Rti:*? I ifit 55^1 GeT »|?l23S<l f^f^a, 

i—c^'A^ *i1^H «tf, 

c^ ^ttf^C’Ta %*rii -'j^iHi 

c's) C’^i'^l 6awi4 : ^'^':‘i r«fat*!l. 

ft y ^t^j^il 

«tR, fta «fi«?i ^>ift sftt; ct’cN 

sfsf Ti c*!«itcii ■srt’ilctfa ®t^*<?tt5!:a 

’itftc^ ’itca i{i I 5atcsiti:^ 

CTtfC^T *ftca ; aft 

<a5iati,=rl atcas «ca >^a ^rtl; •-•-f:£(arta 
^flc« I i.’fw om at^ai- ’-^Rm ft 
si^*i i 

ac^i a>a, 65 5i1ii al^ala a^c^i 

ca|l« I acif 4a, C4t^ a’a'a, 6C5a 

ftal ’fft 4ftca I ^^tc4 aaraaa (occulation) 

a^ii at^c® *Ttca i w 65 ft 

%^ata 4tc«f ajaca, at^^aa ^Ica i 

^^’ica 55‘’ia1caa s^ast'^ca i a^a 

ata^a waa attw } ^'^ai 

*^^'^■'9 cata ; c^a^l at'X ^Ic^twa 
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^ «itsnn w c*ff^» 

ofR:® ^n—^‘1. 

I ^i£!^ ^ 

^ *tc?i ual^^rtesi i t^« 

^1 <rtw ^11 ’prh^^ 
f^rf^^rt Ttii—^ 
f^ai 5t*iini Ht I scat ^tr^pc^ 

5ca CT «f5f =rt^. ^ 

C*l «Wt«l 'Slf® ’rt*ftil'l '^fCS! 

I 

C5^1-*r?t’P^ (Spectroscope) ^Cg^ 

® ^l^ltc^ •> 53C»itC^ '^5} 3 

^—^■Q ’'l't^» 

srt^i I 

^^f5 ^sii ^finit^ ^5j^l 

^v\\ 'm^ tnV^’TfJi 

^js ^rtc*i ^t’l^l c«t’t 

^fil ^Bl'l—C’l\’? ^tc*i lif^ c^» 

stfii ^*^1 ^ I 
’itai ^ tD^ 

^ 5tai ^ 65 

'^m ^ I 

c^ ^Jtf^ ’ttf^^ f^c-i’j 

aj^tcfl *i>i^l <si\n 

C^ ^«]tf»f K5 1 


^wti i 321^ 31 ’fN<fJl 

'srtiti 55 *r(it*rii i 

^1 65C5rf^ '»rBj5 #rti^ 

jtbN^i I fiut® 1? 

^■$ !»{ 5C51 I 'at^ 

^!(*llitc=l Hf\f^ Cl, K51,C?Ptir 

C^3f «(•!*[ i£fS t51 Slltl Cl «f5f ^fll*s"lC“f 

Ta^f&c^c®, %®5i 1 Cl ivtci c^ti 

•Itfll ^1 1^1 ’Ttci 11—’3^'* 

m Tf^C® ItCl 11 I vlil S|t^lf%, 

? ^tl ! ^tl ! ^l! 1J3C1^ *pjicil51 ^1 

c^i jpf^^i ific^ I* 

'5l«iiil =5Cll SSCltl'' «tl^l ^tJJI 
ii)^c«i "itiil «t^ti 'ji^c^ ntRitf^ It 
65citi5 *rfim?, Rflt «% Rafas, ifi 
n, ’itit'tii! sf5i>^af, 111115 , if1i5, 
11115, ®i*€ti, 

■^gc^lllf ! <ij^ ^31 R^ticis irf^tij 

ItCl 11 I ^tlJ 1C®—fl®tl ®ttw I 

•ifl C^^ ICll Cl, 55 11* ^n ^1, 

«itii1 'itcitc^i ^rai "Ida (2i®ji' 

itil ^fiil ilR^ I it^fiiJ 'fli'ii 
T{C^—^p[K\ "1< ’^.tll 65CltCini b*!®! 11 

^^®1 "15!^ <R 111 itcaii 

'iciiil cijt?«’a1 itf^ %«i ^ 1^11 iR c^ ici 
ir:ii, ®ci Cl ^t5ti icivi fi’Pti itai i ii> 
55tcitci5 f%fi>«« ivin ; cij? 'm 
'la Cl, ^titRcli ’^di 'i^aifli 

ic?[ I itc^c»df, ciifi, fi^tfi 

^IJHtflClUl ’1?il'tl Itll ^t5l fl-=h IPIlTtC^l I 
tcifi m it^ I 






1944 >rf5i I ?[JrtK;T CJTfc^rs! c«ic5}5r 

wt^t=r R®tjfr 'sfc^j I ^f^tu 
'8(c^ >nit=K^ srfsitc^iif i 

'srt6t^ 5j^ 1952 *i1cfr «rl^t<ir c«fc^ ^ft^ri <ii5ffB 

mi 

wt^tc^'T ^rff>( ?ft^ I f%i c?F 

4 wi tf&T?i 

sp^c^f nt^l I vilSf 19451 
*it^j «C?f 'STt^C? 5C^1 

fe^tf^^II '« 1%^ 

«tf^ I n?l3it'!; vi)f^ f^ift^c) 

»t^^i 

'5(*}?t^ sf^i^rflt I ^t?ii c^5 

«t?lt T^•(^5!aFC^I CS^feti) Pl^t^ I 

^c&j ^fJT «rc^ 

■8 ftf^ f^l^ 

(i) isfNif^ 

sftPifH ^^|^•^ »i?ift'ai^ f^ipc^ f^- 

1879 srfcsi 8^ 1(16 «rf<itc5(^ 3pt?p^ »f^?( 
^^*rffrii «re&) mi i 

f^c*t^ ?pc?j 

^ ^JT f^jf I ^6?j f|5f 

««rr^f5i^ iTi ^ ^jj-hur«‘itft'f- 

iii?ir ^ »rtc? 


^tSJ ^t*t'5) f^®lP( I 

c'.if f^c^ 

■ll*ltllCSf 1^=? I '® 

f^’^iwtffiw ^c!i 1901 *itc9r 

f^’9f^'gt»l? CUC’f Pf f®. ^1 
sit® I ^rfc^il 

^jjt^l^T ^'©tW 1904 *ftC«l Nsf^ 

S[QCS( 'Sltc^ ’Ptc^ I 

«(t*ri^ ^ptps fgsf ®t^i f'lfi I 

^9l1 I C'^ftf^t^t^^ C’!’'.^ 

f^m «r^trq?i 

c*iM «t%«-c^tf^?iti( I ^c«il 

'5(t5'8 «fi3i 

1905 *rtt5! <-H ^W'a- 

I 1906 »|tt5T ^1C*H 

*«l^N CTlif Of^ 5(1^ f^'srfsic^ I ft’F^'si « 

citcsR I 

^ ( 1914-1918 ) 

^1 ^*1^ 

f^t^'srfsi? cfc® ^c® ^1*0 

I citefr? *Rtwoisi *1^ 

5frttcsr f^&sircii^ 

^af® ^ I R®r%ni mvm 

^iPTt’tl 1928 JltCST j^t^ ®t^^ll 

^ ^‘s 1946-1950 ^ ^ *l*Tt5 
sTst’if® f^*rtw ®t«f ^'-iisi I 

TN irf^pf ?ft^ I 



ns «f3( >9 [ 321BH 3? 

‘<1^1938 >|tc«1 >5^ ?C«1!r CT 

’?ai^t« «[K I >i^?|I c®c«r ^-|^1 ^ I R®t«?pni ?c»r •it'e^l 

?^t>lirhT « u<|| I}c’l’?*fl C^C5{ fr< CT -tf^ ^ c?fci»^ ^ ^ I "tf^^ 

ISN ^ni| “It^* I Naturwissenschaften 



^ ^sf 


5tf«in ^«(5i art? JitsRsiR ^ 

4*r»pt CTtwfl ’rc^^*ft’rtni i %8fwii ?rtJ^ 
>rt^ ^3i*ttt^ f^c? ^t=r '« ^PpoPT 
-« vifUc? 

C’K»R c^t^ I 'srf^’sftv 1 

>ftfl*n fip *rfc^ cn^i? Tf?t 


22c*t fkw, 1938 ^TfeiRI *rt^t*N“( 
«?l l^Sf, '^1?l «tf^ •It'Q^I (?f9l S|1^^ 
^ %»nj ’(^^^•rtncai I 1^ 

« |t»IlTf^ 'trciR 53F*P%fw 

f^^^ 'Q >11^ 

'« fape^ 4t¥M I 

f^^c*f?i *rN^ c<irf%tii 


*rt^, 1979 ] f119 


5P<«it« i*(^ I ^ ^«rt< 

^ssr l^^TfR^ cwtf^'Q '« ^t?i *f5CTttei 

3ftWl 1942 »r(w ppf>l 

?ptc«r «rtf5tof ^?rcspT ^’fi 

^1 ^^rf^-(?rf?i I 
(?f«fl CnCf ♦tt^'8 

10^ f%c5!t'Q?t& *nrt*r *ttG^i 

5lt? I ^?lti? “11%= ^<**ltfC^T «ett?1^!T 
3 X 10® Wtst I 
fe3tf*wi '« ^sif^ i!t*i*i- 

|f^«icai *it ^ I 

^ f^—■^pm ’tPi«f‘tt»i^ jpT 

^ I f^^srfPTSI 
W tf^ '« »l'N<J f?PI 

??r I 1957 *TtC5[^ «ii1^ ^iT 'Q ^tc?l1 17 
ert^fsi f^®t^ m ^ 

’Rl’ftt f^^t*t 'S ifT’fl 

cat^ 'St?! 

c^=l C^sifH «?111 1917 

»ftc^ 5it^^^^tc?!?i *ipr ‘fl^cai c^tffet^fB- 
mit’I CT^C®!?! ‘ilTs •IP! f^fi^t?! «t1^PltfetC*l^ 
'Bltf^^tfl I 'St?! R®tC^?I 

'*T^9n*r't? I 


■ '^rf»i 5tcsn! ^ 1968 »rfpni 28c-f 
I '»rtpt CT cwc'5^ 

^1 - ^cs?tcw5r *i?rTf^5 

(fusion ) ^fBCT f|f^?lt’? ?F?It I 

®f^WC'5 ^^?!t^t^ (235)ft^ ff^ 

^Ht^?! pti?! «rt?i’rt^ 

lf\ ^t=( •rtc’! I *i*NC?t«fS{ git c«iw 

«1t'Q?l1 'St’tlf^ C«rc^ ^'^TC^?! 5tf|«Fl 

f^&tCSfl ^C?! I •ft?l’lt*ff^?|f “if^?! ct\ 51C'» 
JINPI?! (?rt^1 ^ l^SStPl?! 'S!Wt? ^C3! ’t'lJ 
I ^?I^1 « C*tC^tf%?tt’I?I f^IC-lf^® 

C^Z^ ’itsi^ ^ •rtc«f, ffai?! C'»^t^?l 
'5!i^c5rt?:fet’t n^rt^i^, ntrt^ a 

^8 ^?I C^Z^ '»!^Tt?t^ 

f^sic^ I 

(?p®tPi5i %5i?! 

«i»W fi!fe^?t?! TTR^FJ 

^pl *«IC^1 I 'Ttc^. 

^t®?i '»^^c'5?i =f«ri 'Q 'f5ijti:«f?! ’f<l ^c?i 
•lt?!^t*ff^^ *lf^?I •ltf%^< iSlPttPf?! 
^•sf«!^^!'i c»rf65t?! ^csg I 1979 *rfc«ni 8^ irt^ 
^t^ f^srtfl?! I 

(?l Pt^fB ^PI%I. *lt?!l 

Rc^?! *lPf 'sit’l?!t''Q 'StC^ ^?I 

?S*t Cf^t?I '5t5«l I 


2 





if»( iit>f c’t^l’i CJffVx 

^5i ’ll f^!:^ C*f«fC5I «tt^^C5^C«^ 

CT *151*3 f^r^l*! C*f?!| ^It^l 511, ^1 C^-f 
Clf«l1 ’ll?—f^f^*l®f% C?5l ?PlCl?t 
?t1|C5 I ?^5l vii^&l 
?l1<1tC?l f%®5t*lht>f ?5l5l. 

*1%J ; '5l?)?1 ?9I5f, TfC^ m] I *5l?|1?C5f?| 

5IP0 mfl? ^Jt^^*l 

'<ltc?t'5'tt?? C«IC^ «ll5T5lt5l *lf^J I. 

oq?sfel ?!g ^tfsi 

*ic^ c^ic^f c’lsil^i I ^?i:“tw >s!f®*i?i:'f? '®^ 
*=111^ 'ii^&i m w 

I 

(’lltf^f^'S, Sidereus nuncius. 1610 ) 

•tC? 1623 Jitcsj fil^Pr® II Saggiatore 

«I^?tC5T? *1^ I f^l, ’Si *ii:^« 

C?5? 'iflflC’I? ’Sltf?’?-*1 ’t'!IC*1? 

^'41 el5tf?’5 i[C? ’ll? t 

«i5^5( ^t^zsT c^ 'sitf^^t? ’fcuflc^i^r ? ^c? ? 
‘ctpITn 5rtc5i vfl?’ 

C?s ? C?5t«lt? ? f^? vSl^fSC’S ^?>9 

um;? iflspfB ^tC5 "• ■•c>i^ ^jt'« (?f*it? 

??lfl5f ^5(tf?^t?l I” 

c?N1 c^. ’ir1^f^'«? ?’^<ri ?f? *if«i ^ ’sf^csr 


Clff^’s sitw ^51]tQC»i%? 'S^CSlI?’ «l??i5r 
^c?f|c5i5r I 

‘ii^l C?**! ?®*|*? ^H’tl I 
-ic? -1C? C3pf?’s ’.t’fC’S «lfc? I C^tJ[ 
cjff?N *5itf??ft? ? 51^1? ?jt^t?i 

^C5ii, ^??"|5r 5153^ ViU ?F5ii:?% ^«Pt-( 

5ics(i c?-*i? fef^ ?1 SIRE’S? *it'e?i Il’ich 

’SI C’lC?’ l??!*! ’ftr?«ft? %*!C? 

c? f«5r^c5i<i 5it5i 1^’^t*ic?Nj 5ic5r ’©tctf? 

5ltC5r? C^t^lQ '®l*C-f ‘OpIiI’n’ “R&I^ C=lt l *i!^ 
f^5iar5l ^C5i5f, C5l»ft?5ijtC'<S? -I5C?? 

^Jt^slf??!*! ?t5ic»15( (Sacharias Jai.ssen) 

l>l’1t?€r (Hans Lipperhey) ^f? 
-l^C?? Car^? C5lfB?t*l (Jacob 

Metius) I 

3ptC^? ?tarl 5^^-l 53^C?? *5131^11 f5f%?*i?f 
%?^ C?tC?^ I *l"nt^ 

1656 »rti5i c?tc?5i ui^^Ni I 

?^c?? 511??^ «]Wf??t*r ?l5ic*ii:5j^ 3rf5i 

f?c*ii:? 51*3^^? I c?tc?ci ?^tf5n 
C5i«ft? aitcif *8{tf?^t?w? 5it3i f^l^'S 
^6?t? ?te?1 5^-f ®t5 

*rf^t?j «(H5fi ?FRi5r I c?t?*l5r 
f5i®5ntc<? c^it?* I ’5[’s?t^ *jrat*if? f^isi ■ 
?t4 “l^C?? TH^ vi|?i«ft?f1 

tef^ f?i^!r CT, ???1c5R elf’s aitf?f^1cf 


*C^^f f?wt5i cf ai, c?tw 018 
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I f5f^C^ f^fsf 'Sit? e f5f«(C5l^, 

sicsf ^rtc? ^t? ?t5ri^tc?[ -i^c?? 

^rtc^tw? iftc?« 

'®itC5 5*ii|te?t5rt? (?ft?ft^ fl^r i 

Git^t? ^^{1 to? ira^Ti % ?ii,'sK??pQfir 
C^^tos f|5f I f??5 c? ?'? ^#1 

bsf? ?c& I c?t^lc^? c'lc? 

f?®5|?tC‘^ C? ??c«f? fe^? b®,"? 

^f?l ^-BPC?^ vs?? *ti;c5if^nvS I 

Vafcif? ^?s^c?? C^^ST, C?t5tc?? «fJt?5tf??tl?sr, 
lilf f5if${V5 R^f^cvs ^f?tC5f5r, 

“1^90 ^\r.^ ( C^fff?51jtC«? •i)^ 

<2fCff-t) to?K i^c? 

at<t? ??ft^ ?sc?5r I «(?? f?:^' 

15-16 ^vsfif ?5?c^? I to 

?f?? 'Slt^f®^?! '5l]f?<lt'5C5F f^[? 

?3l 3618 *\i^ 

f«f? 15-16 9i?l ?RtCV8?l 

■'sitf? ^?*N ^Rt? -IRI v£)? 

?I?1 pft? ^vsf? ^{jc® ^^1 ^ii ?? 

Rc? ^R?1 ?!i:3iv$t?i, ^(f i 

1620 ? |C? C?f5iit? 'Slitter? ?3 M 
®t? cm ^PC? to i?C?5l ; 

c§c??}« vst^ ^c??! ??? U5^?? 
?? ^'Sf? ^?vst? ®?? 'ait?5!l to? ?tt?, 
C??ttC? v*i?? ??f^-?t8rt?, C?^^tCSf slt^’51? I 
c?c? c?^tc1", 5fc»%n? C5:?5T j)?*N 
-'^ c^c® ?t?vi:5i to ^f?^v5? c? 

W 5I?1 ^®f? ?5f^ l" 

CTl^to? RRf, ?f?icntotcf?« ifi'if] 

C?S51 I f®f? ?C5i?, v^t? ?® «t^ 

«fit^tf??t»i ?? c^isf^ 

Rfc? f?f%? srhi’rt? c?c^^ I 

to?H? c?\Ri9r, ^l?6 tow?c?s 


cr?i ^t? 'm =it?Q srf?cvs i 

1®?^? ?Jlc^? 

C^t?t? 70 ?^c?? caf^? ®^CSf?W, 

60 ?^C?? 

"t^C?? ?R?5?1 

77 f® ?•^ I u]'?1 f®?WCSl^ 

?t? to^ I 

5t^?Q ?5;tC%«RtlC& to? HtC? I 

'If?3 f|'5f I '??'» ^t^in 

f?^-.?tc^? 'Sftfl St?, '«i:?iR5| "(?? 

C'fC?J t^c? ^ ?f?1 C^C?f|C5H I 

ait?tc?| ?t?? ? SC?R I ?R? R® --^tcit? 
?1R^| ?? I c>r^1 m 

^jt^tf??t? ??® ?t5ij^tc5i c?t?lc5i? c?t5it? 
to? I ’^®?t? C?to eft?tc??, BrJt«Ptf??f? 
'l??lt?? V5lff?^1 I 

'iito 1637 ?tc-i tot« nto® cm 
vsR Dioptrigue ?f5{?s 5tC? toc®?, 
cer?s? c?fB?t?t t[?-^c?? '5rtf??!t??r i ?jt^t?^l 
f%??s? <tt?vtC5^ C«f?? 

1682 Dltc^ f??jt® 

vsit? Wt? I f®f? 

cm^ ctNc?? ?ff????ii5 tot??, 1603 
'il?f«(t?1 Jf?«Jt^ C^-[ ??IC?? 
?tcv5 Gif5?t? ‘'??'aj <m 'sitc’il 

f?®??1if »t?c?? ®:?i?t?' '^)??s? <4?i'«it?l 

?? c^k*^? cef?tc?5ii:?s c?f«ic?c^? r 

^t^C’l’? c^fSsR':? Vf?f!c?? ^iRto^toc? 
?’H8 ?to ?tf^ ?? f? I vlt? ?c® 
?t?c?? Ri’it?Ct? fRs? I 

nC? 1816D^tC=If f?5??t’f ‘•l?'i?? 

c? ?tto 5fjt?stf??t? ?to? ’ttspc®?, C?’lfC? 

ml] ??t?t? <2(^t? ^ I 

R|f?'8?7 ?t? ®tf?«f ^®]tR <2}t?t‘fj ?s?t? m 
f? c^’t -1^? c’&(»? c^^tc?):?? ?^tc?*5f’r(?t? 



ttn« «f^nrv 


12^ 

' ^ I f^tW »rt*t 

CTfiw I C*f^ C’tST 1608 2 

CHZ^ 1609 13 C¥3F5tRl^ 51WJ pflC^^I 

c*ii:iJ‘& CK? c^**! ^c?5PWC5{<; 

f^«, f^^ltuft?! c«f^1 

(An f^®5Rtc^ 'srtf? ^U m 

«tc«fc*t? '«niC*FI “I^?! I spcsf 

' Tl I 

f^<5^ It«^*t1 I fsf^ 

45|S^1 I 

^9 «C9f «rrsrl 9t9, «fjt^tf99t»} 9tilCJI5r'« 
f^®»r9tc^ ^f? 9tf^*«f1 =(ST I «t9 9tf^ 
f? C9’f I '59’3^ (3t95f59 

^%«(9 fl^r ^11 s(t9 
cn\ A\ c«r9t9 ^tpft f|^ I 

'fiW Tt9t«ftll W5Jt»l %, ^:n 

Wtsj ^9t9 % ^t9 I ^-9t9 

^3H ^9t9 «ra ^ ft5t9 1^9 I 

^«6r8 %9 I f^99tC9 ^t9 

<Itt*t<f«^ f^t% *tt%9 C^flCSi^T I 

f®-'«9t6-vi)9 ^t9 495 «nR^t9 ’tR®® 
C«f-^tC^9 9^, 9t^C5r9 C5[<t1 0)3? 

5t9»»n^ '597 1 ff9F9JtP?9 «fW fl^I f9C«f 
«t»r ^f9 9^911 'S^CWRir 1630 
1W f9®5f9ft‘^ «frWf99t»I 9t9C*K5{9 C^C^T 
C9WPPI «f7Wf^1:*K^9 
9tsTI C9t^»l 9C5IC^^ 

^ 9t9l wit^tfht*i 1604 *itc«r C9?t95irf?:'9 
at<R 99^9 ^9^ ^C99l C^t9 ^'•tsi^H9 

j 

99ftl*r9 W9C*1 9t9'! >41^ 95^1 ^«f9 


^C?R I ^t^C99 99ftPI C«t1?|^ ^91 %! C>li>1 
1590 *ltC5i ^Sf9 i 

«i|9 'BftC’f ^t99l C9C9f^ C9WC51»l t9®9I9li:<9 
«Vf%5I9i:«f9 f9^ %9C^^, 1590 »}tW 

^t9 9t9l <2f99 99f|5r 93 ^f9 95C9^ I 

^*n:99 9&9t9 25 9^9 nC9 C?€91 
49; «rN*rt^ ^9t9 «H3r f99]l f999C*l 

'St^'l C9tl^tC^»r9 9t9l «f7t^lf99tC»l9 
1590 9tC5r 19ft'=r ^8f9 9jt«1t9 I 

^Jt95tf99tC99 fi(99 f9:9 ^9 1610 91^ I 
f9C99 999 «t9 20 95C99 9stft95tf| 999 ^C9, 
1590 9tC9r ^9 ?9C^1 «»9f ^C9f^ I 9^ C’?t9 
^9C®| ^9 9^ 9C99 I W9«:, 

f9®99tC‘>f9 9Jt‘^t^W-i9 C9^'5 (Al^ 

C991 9t9 ^Jt^tf99tC>I9 CWC^ C«rtt?tC9C99 «f9I 
?9 1611 9tC9 I 9[^t; ^ f95f^9^ 1618 
9tC9 7 9^9 9C9C9 9t9tCf 9?« %9 ^9 ^tC’f- 
991 >i9ff5{ ^^f9 ^ 97t9t9 9C9 ^9 I 

f^9l f®f9 1590 9t9C95^ ?9flC99 ^tf9?t9 9t9 
f|C9t9 ^9C^ C’|C9f9 C9, 

f^f5r9C9f|C5R, ^1919 ^C9tC9J9 
'i99ll?r C9t?tt 9^91 % C9^ 1590 911:9 ^f9 I 
^91991 49t9 CfR, ^tf% C9^ 999 4- 

9jt’rfe9 «2rf«ir»r9 f?9 1 1538 ^^tc9f 

f«rC9t9tC9l 3Pt^t*Kto 9tC9 49««f9 ^«1^9 

“F‘t9t9 C9*9 495i>t9 ^*19 ^tC99?fel 

, 9C9 (?f9C9 99f^^ C9»f 9^ 9? C99t9 49; ^C?!9 
f«¥f99 f9=li»^9 9C9 ^ r 

f^9h5N9Jt*lf«’Sl Ciflll Cnl^l, «lt9 4^09 
=lt9^9l 1589 'll^tC=9 f^9c^5r, 

“«PPS9 09P919 JrWC9J ?^9 ^ 

f^l CWti» Cif«tt9 } ^ C9K^9 9WCTJ 
9>tC^. W%9 ^ 9^ C»f<lt9, 9f?« 99999 
nfiif t9 ^ I 4^ 99C99 C9W 49S9tW 
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<rtw ^icpi 

*ttC?H[ I” 

^ c^ ^ *rtc?j «t«( ^ 

f^«tit^ c«rjtf^5(. c^*r^«rt?j'Q *ic^ 
^raf|c9f5i I 

'sitcif f5fc^ c*rh4i ^1 ^5=1 ^a ’fca *tc9, 
^t^ri f^csra*! ?aca ci\c5cw^ ca, 

cnt^i f% «rf^«!( ^11 «fKc^ 
jjf^igtca ^ta *wtai I faf% 
»rtMtii‘i «R^5f ^Vs cm faaca 

*ta *rt®i =^<^(1 

=rt=?i 5ii^5Fta ^mtcaa m\ to^-Jf, 

»i*^^ «rfii[Cfff «rfa cw^ ^*»tl 

? 

^faaca'Q «cate-f 
^t5 b®f^c^ t5 
’ita?-?! f|c^^ <^la•^ '$tal ^Icatwa '^tHil 
cm »iaaat^ i 

1609 ^<f^{ ^Jt*ita 

5C5I1, 'stfsr c<tf^l f5r«(c5f5i, 

“5«t^(1 (occhiali; 1611 »rfi:^?r 
tclescopiura, *r^ ^ 

CifC^fl; I De refrac- 

tione C«fC^ (?T«?l1 T 

cnt^a ^ sraa^'QC'fc^ 
ai C5m*i^l •ftsf f3t I 

c^ *<t»rMfiT’ =^5icg!ri 

ai? ‘ii&j f^flpa ^W5i, «irai 

]^*fa ^C5T8, f%f% ‘at*rtat^’ 

Rc-rc*! 'ffa® ^ ? Rtsf fafN 

f»f^ vil^iR «1F? to fTsT f^; 
fii?>csni fa^a'''ir ^c^i 

vaa ’vta*i fii»r i c*rN * 1*11 1610 >jt:*ra 


ujfatcsy Wplf^-oa Sidereus nuncius 

-siarttoawl, C3Pfca^-fac?nr aWm^f 
«atoaf% 'ttc^ 

‘J2 aga 'stal capita aa, «Mtcatft 
^wara ?aiKcaa a(fa«(ta «iar «rtfa ^satirw 
aa atfacafgata 1 caiJi *ifaar <srjt-® 

^a*N ^w^%a f®^as ®a 'stfacal 
"atotc^ cato«f^ta 1 lai fa^aa^i 
^tata^tca ^BBtcwaf^g aca aa^, wt* 
'Q-art^rfw ^a ^fa fa 1 ” 

cat^ta a® «atac3at%a« 5?itoa Ra’i'a 
aacai fla 1 aac^i cafei sfits 

ai f^^acat ajai^tfa^? tfjcataata'sta 
fa^ cac^ f^gata ^arfl^ ^ fai aaca, 
«atac®af%a 5 ^ aa al 1 f^, 
ca at^ cat^, ^a^aa fB^aai cai^ calari ata, 
cat aaa aiai ataata 5 afla-e?t^a 

<ii^&l a? C5^l safla 1 

fa c^a cac¥ 1761 atca %aa ar atc5t?i 
;rta^ ^aF a'at^T ^^acatc^a ®tcal*r 4(aftf-[^ 
aa I asta 1609 atcaa 30 taftitaa faaa^i 
*30 uito fa'^f^a Pont Marchand 

to cac^ caoa *4^ saata ort^fta ^afac^ 
gcal I caatca c»rt^tfr cat^fw a-etriF 
«itto ^aaF a^a aacaa saal caattoi 
5-tat«ta 1 '0 ^ aai ^aa’s ataca f^ca 
i^tiJI ca^ (ca«i«fa ‘aa't aacaa aa) 1 ^at 
saai f?ca caaca 5 ^a fafaa—ai atfa cstca 
cjTtatd? caata—caa "a^ caai ata 1 cFfa 
aca ^ cBtca 'at wai atto caaca «ita 
«(taa1ta ^caa fafaa caa "a% ca^il atai 
«aa1a ^axtraa l^aat< aacaa ®3[cat^ 
vaa 1 a^ aga to afaacaf f^fa 

atf% Jit aacaa ^-atai ^aai tocga ai to 
3i4 atta acaa fafaa caa "a^ caai ata 1 
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^ to «r^5l Bft^’tll iil^RQ *ltc^, 

^fCl^ *fl!!it^ I 511 'SO 

'5Ff®^4‘l '^<5*1 “tC'^' C^'Q ^*I9F 

;ifij a 5pt'^C5F uqt *13 'i;i?lf^C9I511 'St^ ^'T[?lft ’?1 

»1'TtW=l ^11 r »Jt^tf^llt»l ^If^rcsf:? c5lPl Wt?l 

C^51|Ci1W<! fJir^lk*}^ ( 2 «(C^t^, 5ltf^C?f|C5I^ I U)^ 55i5;>|t^ 5C»r, 

1608) ^•^»l^<C'■t^l, C«!C5P %t?l 5lt^TO3l 

’’R®5i5itc4^ 5jtrn‘'>rl,. «Hcnc5i cf^ii, ^t^*T n[aj i 

f-inti[ft, ^*\^\ «fW ^^i?1 C’^Cl?[ ss^] I S(?ic®fi1 C^ltm 

?151 '21'3'5 ^jf^CJfsl ^1 *15 C5]1C?P?I *IC^ C^lt’ltC^lt’l oltC^P \ 

^CH5T I *IC3^ *P4t« CW\ I 

'ttc^ f^f^'i lilt c*tc^‘& *tt«, *ic? 

Ctf«*l1 C?t^ c^ Cf[^ *f3 «tC5l^ I 

^1 ^c?i5i---“ I ^'sf^ ^^ic's =i11 'st^ 

Rc*TC^^ «[t®1 C'<C^ (?f5il ( ? ) 5PtCf 

53t5, 1603 *itc^^ 5 '5(c^-t5rii C5|^ 5p^t*:® viic5if|c5|-^ i in&i *iic^5itcii 

300 nt^« (?f«3!l ^ I '5(t^®k ^ I taWCJll f*ref^ J618 

lilt C*1W 14 "^WiJ Jjtcsi <2}5ptft'5 iil?F 5)tw 

C5p\^^ntr5l1 C>&^*T ‘‘1609 ( ?) #l^jfC'0^ 

Ji'JTHiff^'n c‘f'6^1 '»t5i f?int?i^JT 5ftc?i 5“r>ii 

^5111 to'aft^I9iil5?^Jt^’I^ 5fS}c^^, t^f^g <2f^!Ft^C5P? ^SjjtCQ^I lil^ 

lii^^i 5J51 I *i^«, <2ff«^i^t5r I “t^c^ 

’I3t’1t?l&l ^til (OW^ ? «lt3 C^t^« S-mi e(Wt31^ % ^1 J!gt« 

i5'2^?-t45, le08 'g c^ 

CTf5^t*T cue? C5&&*; '5j:5t?l C^f^l I CSl^I'Stffl^ f^iT C51=^«R ClC?, 

^P«*l I 17 '5jc%t??r ^tlf5tf^'‘tC*IJ (Clff^fPT?! 5fC*(lt) T«f^ ‘il^&l 

CWSjtH^ ^tc^ m ^af^>lt5(=r ‘^i^-*t’ ^51 'S lil^&i ^sf^i^Ti fsfCV, ^&f?f 

*tt^s %E^=T I P'5 ^r*IW ^itf^CT, f% CT^r (?f»(C« «(tc^^ I 

f?int?lCl? «:?C5lt^ Ift^l f^ni K^r 5fW5 *l?I C?Wff8 

Wtf^ 'sr5t’t*fj '5C&1 C5!^ %5 ^V9 51]t»rhS&t<l 

^ic^r i5W c^irtfl- ^^c'® i r«fH cm 

sirlcp ^ ^5^%! I ^tca' ‘O’fsi fS^a *iti«?i:a 

c"»t?ta «2f^ t®t^5 ^ fl^r i to ^tlapiii patw 

^*oatKi[iii c*i&1 cif^ltcsR i” 
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<i)^ C^C?P ;ic^ *^srt^’ «ft?i’l1? I 

*iVt^ ^Ji%^ ?P* tS{»llf c^ C5]qf f5(C5 *ltt'>fI f^fl^l ^?IC^ 

I (^ftljtCJR c^ ? ^JI ’?t=ftC?i5T, »ic?f «i fHr"5^ ’fCil 

(i%nt?lfr5l irl^l ^t?lltt?f ^5(1 I 

»tWf ^^1 Laprey, Lippershey 


Lipperhey irt?r | c«fTfi:^ir 

c’jfNt*!, i£^*n ?ft5ic5fc^«i 3ic^j (^ 

»f<3tc^^ ^'t&CSf f%| ^fr-f fj?5}C{5 

ntn^ I 1940 JftCci 

c5TtJiMc«i *i^s^ I 

ir:?t ii|^ i^ai ^'<[j *it6?t5} 

c^1^'Q >rsN!0 mif I 

^t^9l CfC«(f|, 1609 wm 

'3|f«?P 

'SfC^lf’f I 

'^l f^fl-SFlil 

>£iciit^jr ^ciisr 

c^i'hj’KSsT f»i'^tc« c'l^fciF 

I c^c^ cjqt^fl ^t?, 



1. Discoveries and Opinions of 
Gallileo, Stillman Drake, 1957, 
Doubleday, Garden City. 

2. The History of the Telescope. 
H, C. King, 1955, Charles Griffin, 
London. 

3. The naming of the telescope, K. 
Kosen, 1947, Abclard-Schuman, 
New York, 

4. A concise history of astronomy. 
P, Doig, 1950, Chapman (?c Hall, 
London. 

5. The invention of the telescope, 
A. V. Helden,' f977, American 
Philosophical Society, Philadel¬ 
phia. 


C4C^ (TTltl OTIC'S '5lt?:5f1, ill%, 'ilH-C?!, C?lf®9- 

’tW i2j'^f« I '=rf^c^ ?ft^;’fl I 5qf^<3 

*'fl*l ^^9 ^3t*Ci C«f9(| ^t?l I ’ffsil 'if^, 9 



5cJt*it*rTin* 

^5f^«f| lECTCl ^t«ft5(; 'il^ ^’II 5rttc^5r jpjtiltc®, «[tra 5ltft 

%ta Ifw «Jll& et^ f?srff[^ ?}c^«n ^1 

4’<fi!'8 ifi^ vfl¥-c«i^a ^f^l^ »IWW »rft¥ ^m-^t ar 

*»t?l«ri ♦It^sl f«TI «jnt»ftw <2f5JW ’1tc?l) •tt«1!l I J873 

«lf^C55 »l^t5*?1 f555 «ltc»ll5sn *ltCST 3Ft^ sut^QW^I «C^?I 

^1 5C5C5 I ] ; cn«ftcsi ^r?«»-«{t«<tc=r^l 

5-«rfc« «<ttc5r '5(t^^*r^5i ^«tt «t^i 5wc^, 

c^, ^ cm^ ^5fi ^ I 0)^ ^Ht^r ^1 -sfrtc^ 

ijNc^I Cf «n Cftls ^-jff^'l ^ I C’Kai ^tJ(t^ iSirs 

«c«( 1^ I CT 4tt« f%sri— 

f?c^ 'iftc^, ®fc^ viiTv CT 4{t« f^®t^fll ’f'Tsrl'« nfl^1-f%fl^i 

fffljse|.»i^ff- c^np 5?i ^ciic^ I trt^«c^c5Tfl "^artfiir® 511*11 ^'^'hi 
»rNC^c*f ^r^apc? ^ c*iip 'Q ?f^«) ckv Pt. 4. ^?it^ csi^*t t? *rt^l 

vtlc^p I 5'Sf^Wf ^Vs « C6\^^ «2l^t5-’^C^iI 

^t«m ^ I ^*rf^?F ®C9 ^*n 5 ri*i ci^^ =¥*tt^^ 

’isri C*I, nirtc«f^ wa ^*^5®!% ^ ^ (quantize) ^SC^R I '8^’t^ ’tR’l*ftfl Jp^ijifci 

^1 ^pn% '55«jc»nr ^f^'5.-«it*<tcsni *i"^^ 

*rt^*rl ’ftc^, *K5r *it*ft5«i *rhii i e 'sfl^-^nR, h «ftc^ 

niiftc<^ «Rt»t nt? i fN c^R «{TC«rfc^^ «’f «it*rR 

«rf*r!^ =!Ril *rt?, ^c’T g-«ii?i iiR f^nifiif^ ^ : 

4^t“( *rhl I RR'S ^1 g = -^. n ( n ?[9I CT c^ *rN*fJl ) 

CT, ^ '« »rf^ c*nre^ »r^'5tR *j«r^ 

»R*I JR, ¥Rn C^ ^ «R1 c?[t^, ^ 8 ^' *** “ ^ ® 

C-R *1^ RRfiR ^ '« Rt*ftR5 ^t^ Rt*rfc*R *ltC5R 68-5 •*! 

if1¥ic*np c«(t^*rRi RRfli 5|R*KRifttlBi (#n4Ri*prirR-i*niifi)I 
f»iR9i c««5 cf*rRi Riffl^i <jwtR «if^<i *tt^ 

nt«Ti *rhi I «tt«rR¥ c»Ri frt: 

*|ift<*^R ^’fi WrRi, ^*fTR 
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(1) »fl^-C5RP?j ^csr 

^f^v«ittrfc5T?f »icf ci5^^ 

^sTl Jijt^'QCTc^^ *r^ 

«K 

(2) ’liffsf-f^^^ni C?Pt*( ^5^'i)^-C5|^ 

c^si m Hi I 

(3) «f®-*'sitsrtCHH H«fNW?l«)( quanti¬ 
zation ) ^It^l 

fnsst^ ^ICH ^CHH, 

JTSH I ^t5C5f fit-f 

^U : f%^pr m 'iint c“rff^^ ^ ? 

o5c»rH C5\^ iiiTs hch 

fe?l1 ^Cil V 

*lt^1 ? 

'SfMHCeft® »?1& ^?IC^ ^C5I 

CTCH m 

'H'ifK HCH -Q «H*ftHIHi' 

\U9 I ^.fB CTt^H, C€ll^H '*tl 

^fB ^«ft3 ( stronj,’ ) feita ^al 

CT c^tBn «i'“t 

il^«i anica, «ta “ff^^ ^as-cH^pa '»a 
c'-viia C5ca ca% 

’ifant*! f^Hta a^ca c’tcf ca, c^tBcna 
»tf%! 17 cif^n ^csias^H (1 c’l’ti- to-’) 
‘ot H’HfB'® ^us ’Tka I 
c*(?F«f^cas »rt«(Ta«i Hf^HC?®-'ija 
200 X10® ^cnastn a^ai atca i 

'iia'-CHa»a 'Htatn '®i^<.-«it*ffcHa 68-5 o^, 

«ii«^ ^^^atna i 

^Htata*! 'Hta^^acHa ’fh'®! Hta^ta m >ii«^ 

*Fd?t'Sftf^aF «ia^a ( photografic emulsion 1 
astff ?N (heavy track ) ca'HCa vjjat 
nfl^ *rWcaj ui) 9 f%a Htal 

Htca I HtcHa ^tatn Ht^Fta «np*i 


'Hstar ^tews il^ ca% aifa^ ?fca 
-^•n CH^Jia '^f^’aia asitf^ aal i 
^«at*s®'a’f® ’icaaHl c»icas «rtHlata, R^^tca 
’tftvf’T® ffas^fn fasrt^cHa $a« a^Hcaj ^ca 
atcaj a^Hta 'Hf^a *rfal atca i 

vflas c^^ ^fantcaa a? C5il 
asai I 1951 Htcsi 'iiasfB f1<} 

*ifHHca®-^a Htatwj ^afB ascan i 

>i)5F-ca<pa ^ntca f^fn ca^Bn 'S 
c<2ilBcHa fa^ai aBtH ^caar ca, 

^ii^F-cippa ^ft ^cai:^ i wtaj 
iii'^-c^i^facai ^a«i aBtenta *ta 

^iRffa aataa^tRw vfl^fB ^^n^Ta 

R«a Rea caa nai ?5a i ’ifac-ica ^ ^^IB 'aaa 
yqf '215« “if%5»i"Ha ^a 

cauRcas csptcBt'SjtRas «{a;gta c-itfaa5 ^ 
c?«a1 ^C5fi I ^tHia-t®: viias-CHipa c^tH «tf1 
iftH c?’il can Hi I 'fl^'sl ata< 
fa®rt#r a’^ *it':'a'1 ascaeiH'iia*N stRf 

m ’tt^jal CHC5 I (cosmic) 

aRa HcaiQ a^Hta naitH nal i 
^^-caa* ^itsata H^ani c^^ai 
Rcac^tfif® a^ cni^faBlca lO”‘‘®-'iia as'fel- 
aftfl I Htal <jRata 5laHtc-ia atajrQCH 
> 2 lf® catBi^fB»tca atai ^fB ifl?F-cHa«a ^ 

aa I «1^ "Htnal a^c^ ^1R |a#la 4^-CHa> 

siai ^c® fH 'flat aal ’ista h’- Rhi a^a i 
®ca 'flt aacHa ’lal'Hi^iai m ^at"^ « 
*it^ia ;^3ica' ^^ta a^ca hi i 'fl^ ’^cai ca 
>itaji n=iaal ^ae?, ^^a hIh ae« 
*i1ta I Ri, cat^'i ’lai^faarf^ c^tn 
iflas-CT^pa '®f,ajeaa faa^c^ caa H1> 
'*1^ a«i1 ata ca, ^a^^a s «ifi'a^as 
HcaaHta an^i ^®1 'fl^Rn 'fl^t 'fl’f-ca^a 



*itar ^rfcsfls^l i^cb^ vii?i^ in*itKt^«t 

I ^^t* 4 c^iN *wpfi 

kephalosobtain) “l^«f 

(inflammation ) l ^ >(Rk^ 

^t^?i*i- Gitn, oif?^- 

‘ifsrW'Ptsit^fSjI c^ff ^1 ^tiIC‘1 ^ 
*rfc^ I Wi% ^ait^ 
atc’m *ftc?ri 

nl^ciR siff^ ^'NtrN'fc^ 

«j^?ic^? I 

4f-*t’ fB^Pi c?«?t^ 

^c’t, cf^i c>m f3^ ctRtii *f?i ^?rf5'5 
oq^Whl^fS*! GJt’t I f^l 

f5?Fi or^^tn *ic?i c^t^ c’Pt^r c'«pra 
4 c^n (?f<ti f?5r I f5^ ‘^rrNtf^- 

4Jicwt5it^f5»r’ ^511 im I m 

^ « ?rrt, ^*1^, ^1^A» 

( harpiz ) CUtm 

fl.’TtW'Q I 

»i)»i^ ‘«rt?^t^¥ vii^ic*i»pi?it$f5»i’ nps I 

60/70 'Sltcn ?pBltft?tir 
*i|Bic»ppt9rltfB>i of^ c^5f, «(grt® 

*ic«r ’i^?i R3r(BS[8^ ^tii 
CTira ^ ^ ‘4!5^c»i?t9rt^*r 

C51«rtfif^’ (Icthcrgy—«[^if) I CT »15W ai?i 

* 25A, fipi'iiTWfelli?, ^fS|^1-70()006 


<ii!ti:»i?t»it^»i 

ciiCTa*it«r «5f<it*it*fTfii* 

^t^*l I ♦Id ^ 

uqfS^l'Q ?pd«) ii?¥2t?P'N I 15 

viHC5ppt^t^f5d?i ^i^tBitfi (7f«n ’rt? I ^ ^rt’i 
5.C5i1 ‘cn*^ 5]^ (St. louis) ^CWkt^fB*!’ I 
Vil5ld’?t5|1^f5»l C^I’ltf^’ll a 'ilsKJPFl- 

srt^fgj^- ^f5 v*i^ic*??t5!t^f8ji 

I 'fl^rc*ppt5rt^f5c»ni^ 

a tlifd^ WO C\^ cm I 

'SRjsri^ c^ m, H 

>ic«o ^ (dN 1 

Ojt C*!*^ 5^^ ^5(C*l5?t5it^f5cJifl 
^rf’ltcsi a ntPi^itc^ ♦tta^il '5t^?itc*i?i 

^C^lttl^ I ?PJt^dtf^?lTl 

^ «(iic*ni 'iHC^i^rsit^fB’f elf’ll C’f^I C^ Ciltn 
CTt^l '« f%« ilti^^a 

^tapt^ I Hit ^*1 5t«l1 ^C9|1 ‘t#l 
(Equine) 4^CWN1^f8^’, ^,*1 

(Aedcs £g]/pti) ^itCBl u|f <2tHtfH?i 
'sntmf^f^*! (atc’d 7(\i^ I 

♦iftni^BT a nt<^^ tflcifPl CT 

'iRd¥t5ittf5c>ra cm c’tcw 'ifSa 

; 'HTs ^ HttllPd 4(«ftf^ 
‘fllt*lt^ I ^ c?|tci|^ ^t^ 

Alt’ll ^WC^ ‘«rt^rf#l’l4^W(5rt^f55I (Japanese 
Encephalitis) I ^^sTfCSf 4 

«IClfC»t «(tH^ ^d? HdCH oit 

Wt’rtff vfpKJWt^ltS^fSCJR 
'»rtc»ftm ♦icipf|9ii I955>ftc9r camd^^ 
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«<rj iTv-st? '« ^?|5( I *nj 

=rf^i fiftcv >ij^ c^t^f cif»n f^'® <?rfc^ i 
1955 C^ 1965 »TtC5I?15IW ^C&, 
1973,1975,1976 1978 ^tcsf 

'sfW^tsT « C«f5rh[, 1978-«ii?j 

CT3F^tl^C^ f^^ppfsic^ 

Cifttsf^ '^spcaf, «lt>ltC5n? 

fe^ii<5ic?c»t?i c»tt?r«(’l? ‘^isit^t^ ^ «N *«1 

I (?N1 ^tc65 ‘«fW^ »i}5fc*r5Pl^tlfBJ!’ 
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f^5l*I ’tC^ I 

’tc^*rt? ^ 4 «tc»f?r <fhi«F, «tn* 

^*ri «?p^‘:(< *tt«ni c’tc^ I 

^5|1 I StfCT 5Fhic«t^ :i^f tflftif 

C5t^ -sfi c^ 5 «rhi «nim 

^ I CT c^tif vD^ 

f-f^ 'Q ’riJfit «*ti m\ 

c^ I fifom >i1’^t9r 5^, •it?i^?p 


csr^-hl! «I^v35I^5«.-5i 5 isrR?R':#>2FSn 



«(t?|^<5tflC« CWW «ltc^ '9 1 apf-c ^ uq^’v CtW 

^ ’(tPFt '»1 ^ItCB® I «tt »l’^< *r'Wtfts[ 501 *fC'? I C5W? 

«ra)t^ff =Ft3C«f9 50 ® *tti? i 
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f%5fTf^'® v«) <2(9t 

f^-5?lt *ft![ I f-irPs^StC?! f^rfsi 

(diagnosis ) I «to*iaf5f 

’IW ^ «t^?ltc»l?l ^t<5ll1 

■2I'»J’^ Si’lM ^til C^tsi CSJ^I 

C^f5f •ac'®* 

‘«llt^*?f®’ ( antibody ) ^'Sf^ 5? I 
f^C-R RC*R '«IJTj^^f®^ ^r^^?i, f<C“R ftc-R 
’tfl^t? ’IC® 

«^t?l C'm Rc-R (RiC’t^ f^f?^ Rflft'*f 
>iS?I I Rsi Rc-R '2^ltl^^f5^l 

i?t?1 ^^ I 

^tCSf^-Sff'lte, Rf'-fa 

?i«i HZ^ iRC^i^—-sistsf «tc’r^ c’fra c?iiid 
cffc^f 4=?*s ^ft\m ^cii R[rf5^ ^■^\ 

^9, -iic-fcg^ ^^1 

’(^'Ntflil *1^9 Rffftsi f5Rf^5i9SCif9 *\Z^ 

^9 I 

^t9l <2(^tt,'f^ izm C9, il-iR 

^tiltt C9t’r ^^t9 '^9*> ^5 ^9 *n 

I N-ii 

»rN*fC={?l ^\ 9t'G5 .|> «1^?ltJl 

«fRI ^t91 

4't5i9ic49 ’I® »t^9t»l«RiW 9t9‘| 9tC^ I 
^“it?11 9R C»iC5? 

^{[i«C*r9 9d®f ^1 9--il® ^ C9lt’f >lf9C99 

siWJ 511« ''119^ oq9•^ 

9t^'® I ^'Silt* R-at9 ^9s 9*!f^9 

*H9^ R-itW9 9t-l^R9 »JC^ <A C9f’f 

I *it'<(t9*r«: 

( Culcx Visnui) sit^ll <2teftr« 
oln iR?tc5tt9 «si^e| 95C9I Rs? 


[ 32«^l H, 39 •Mil 

«iJtCTti>RlR ’{‘‘IRb Rt? 9t9 5rt I 
vi)^ *t3?oRr—W^ltfR, "TfsTl- 

«<t5rc’f®, ^csi ^t9sl ^?i •fR^it*! «fC9i9 
'•JC<(i^ 9t»l '8 9*v-t|Rii 95C9 I 
‘ill C91C'4?1 C9% C?^n 9t9 I 9t5fW^ '« 

^?lt-fC9 C^ 5it>f| 9^, 9dC511 995, cftl 9t9 
®t9t| ‘SRWMlIfBJl ®l|9tC»ni 9t99s 9i:^ 

CJf^n C’tCW I 

C9l’l I 3IW * 1^9591 25 C9C95 

45 C9N9 ^«9t9 >i®t95l1 I «i|| 

<2(®J^«tC9 959919 '>•11^8 '•1911 

C9t9 '899 ?9 Rf I ^•F‘fl!?9tfl 

.^R5<V>I| '991 ^9 I ‘il9*s CJf91 C^ICB ifR* ^^!i9l 
( nursing ) 0 ^195919 9t9l 091^8^19 
'5(9R f99l99 ^Z^ «HC9 I 9r®9l* (RWi^il® 
■^Wl ■^®1‘‘lt9 ’>t9'1 C9| I ^<99!?95lC9 
9t9f8 C-;9 99^1 9^91 *J®9 I 

f5(^^5|C5F9 ^*19 999r «9*I1 959 W ^^9 
^f®C9C5(9 f999 ®l9f|® ^9* 9t^l| 

9t5?9l9 I ^«2tt®'t 9'®^9 999 9f9^9 *lf9B&g 
9N1 '2{C9t^9 I ^(“11 9tC95 ?fl *rt9 C*i| 
f®C^ ^9^9’1, ’1'® 91 nf9^J^ *ltcai ®fyi ^sic® 
91 C>f 891 99, 491 (Til 9C® 9*11 

9t99t9 ^91 #)fe9 C®5f SfCni 9WJ 'St^l I 

9*119 9sl9® C9C^ 9^51 91919 91^4 9*1119 

9i9?l9 9591 '5|9'aj| 49 *n «{C9ter^ 9"t1 

f99l995 95198 919^9 ^9l C^IC'® 9lC9 I 995, 
9f|9 ^^*111^55 i^c*l9 9C9 ®C9l9C^ 

9t99l9 C9C95 9®P »r®9 11^9 9l9j 9l?e9'l9 I 
9^l9lft9 999 f9C*19 9^19 i*l®t99 *19iTl9 *19 
9l|C9 9l5Pl ^f555 99 I filf9IC99^ fSfl (Tr89l 
^C5f 9991*5*1 f99l*Uf ?89l 9l9 I f5^1 (R^l 
^1|<F nii^l I 4^914 «f1*ll59l 4 C91C99 

«tf®C99® *B9P1 ^»f9 99 I ®195959 ^*tl9 
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U ‘ • 

*11^1 

*lf^«ltc*l ^ fs^t *lt'6?1 fi|?|tsic?l?r '5t5I— 

^'5% C^t*! 1,C?I 5J*s?j^ Sf^I I C“t^ ^«tf|, «il C^ff 

4 ciJtC’tiil C^l^, 5}C^lte=r 'Sjtcw, 

cif^ll ?(i5[ I '41?fC<j I 


5t?J9i1c-f ?lt>i I uq^l^l 

’tt^tc'^-'^^i:^, whciT'? '5)w?p 
>(^?:*r^I *11^1 iiwc^ I ’Tfs,^ CT5I^ if^. tffSw 

cmc^, ’Itffs 

^C?! I ^l'® 

^t'8 I f-(^t<I 

CJf’fC® « f^^*r®tC5T >I*ll^ 

*ftc<i I 3rNt?f R?ft& '«l‘s“( ^p® 's^lc^ 

C5t«tl ^91 C^ C^tsfg €(1%^ C6C? C5W 

Tt’ft?! I viK??! 

’Tl C^U (optic lobe) I 

vii^s ^ ^c^af «(gr c^-^'Q «lt%^ 

«[tc^ ^ BrW c^ I 

^5p5: CFk«l^ ’fissi 'SltTfC??! I 

f«5if5 '8^— 

C*5f^?('«5T (sclcra\ (coroid) « 

^1 afB^n I 5i^c6w c^^l 

5fci»f<5Jtr^ ’I'® I 

’ -6 ‘c^t^’ (rod 'Q cone) ^tC^T ^->niC*f?I 
cf\n I cw «itc8rf^^f^ 
CilfBsjtfl 'iiw 'Q ‘C^-K’ C^tCTil 

•sn’ttr, ^tflt*l«, 24 ’t?l’f«f1 


elf’ll 

i«lwN 5ap^^* 

^c^i—511' c^kt^— 

cif’n I 

’ffff W5I ^t’Tl ^f?1 c=i%^ 

«t’r 5>tt^?i 

C5f«tw C5it<itc^ *it« ^ri I Vi!?! 

isif^c^isir ^71 cJi«^ 

I ?it?I 5fC5! ’ft'.l 

<Pt^, “Itf^^, *ft9<I1f C®M 

^it’it^ ^-nlc*t I c®t«t ’rt«ft?i "ik*f 
5-C5lC«f?I^ ^tsitfl ’ll visual field 

I vii?|5p^ ^twsic’? 

C‘^3 (monocular visual field) ^5l1 i^H I 
^C’PCaiil nt^?!! 

Cif^C'® ’Its, '«ltiia "«1^V5iI 

'ilC?^ iji^ (binocular vision) 

CT’i’i c«Nf|i 

•riTl^ll, ’Pt^, CTt^l’f—'il’l’l 

^l&ppai t5 >!t«ff?*f55: 



i3i wm t ftwtP i 3^ 3^ 

2C—25” (?5% ^-'iPPT '^CST^ *lt^?r CFK 


*it«n?i «ft^« ’^taf 5-10” (fw-i) I 



B=%-!if3^ ^^rspai ^1 

'5{^ 

oi^ ^It^l « 

vfljf 0t5l?[ #itflc^t5i nfft? ’it’tt?! *rtc-i 

_- 



fisai 2 

(fw-a) I c<fc^ -w? 

^1ofiii*f^ *r8^Rl^ cBli^ ^ *tfiiT$sr I 


c^W?f I vw « f^^far^ ^ 

c^ ^ I ^rcjfif Pi^ptft 

cnMW? v5F«rt^?f ^'ftir?f?i 
^*itc^i ^ic5F-^rtc^ 'Brt^t'‘!*tc«f ^Tfir >i5i? 
«(^«i c’«fw ?i^-i nt^—«rc5T^l 

*i%^5t '^tlh I f^c-NsiPT? 

WR^I’ ^tc^—^rtsrtctffl C5tc«r Fovea 
centralis ‘STtCif ^itai I ^ 

C^& ^^taf ‘C^t^i’ ’CtW— 

fovea, 'STSJV '« 

^c? c^Ntc^ »rt^t^ij ?poi I *it^?r 
'*?f^’1C& «tt? sjt^ttsr Fovea centralis 
If® Temporal fovea 

^1^ apgr ^ I 

*ltsffil«r^: ii'hi ^ics 59itc^f?tTl 

CTIR C*l5l, ^ ?lt«55l 'ilClf^l 

^ I ^?I «ltC9lt^ 

Cff^t^ «f5 «ii^ C5t«r I CBlC^Rl c^-t 

«it5 ^t’ltcif? »i?r^r I «itff^ii «f9J 

C«t6t![ ^ *11^^ C’tC^ 

C^j5?I ( fR-3 ) I 5lt5ff?J*r®: ‘il^J 

^atcsitc^ I 

’ItfliJ cS^U C^tw^ ’Tn’DI 

C5W c«5*fr—ai'N «lf® 

56 ^wtcii?i ’I'® I 

^I’TlW® CK?! C^% I oq<p candle power 
^tC^ltil ?-! 31*^ ^C’f® ^^IStiRII ^ 

Tx-sii^ *ttt^ I 4Pni dfS^rli 

‘c^H’ c^tPRi >rN«tji ’tt’P'hi 

'BTtcsitw or^ I c»i^ 
jThff^t^: ^sm T%?i c»wi ^11 

*rr% c5tc«r ®it9 ^ wffl ’nt*rr® ^ i(\c9^ 
^'e ^t®'« 
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C5N C«F«rfll I 5SFt?l«1 C5tc<f« 

W tapctum lucidum «nfCl?I 





wi ^*r=( 

•It?l?r C5tc^^ ^CSt^CTlni 'Ts-t ^5I1 - 
I <ii^ f5?F% 'Bftff«?i c?if0?Tl-w«f '«i*'‘if5 
C5tc*f c=i^ I 

«% ^f^^iti:*! ’It® (Trt’ftJT 
c>f am ^t^'a fic*l^ ' 2 tfap?t^( ^ 

(SifSTlii >iW^j ®c?[ I 

*lt^?i CFfe’f ‘f^?ff5fBf5* 

*1^’ m 31^ ^?it^ ^ I 

^tcf? cmc’f *1^1 ^Thr c^tc«i 
^rf>Riai 'srtc^ I ’tt^^ vijfg (TH 

C5N ac^ ’Tf^ I 
l^?l ^5 ’^sil C’fC® C5t«{i:5¥ 
or® iii^ *i^Wt*i-^ s(® ^9 1 

'flS'N C5ft^ ^CSR 01^ (?Fsi5r1 


^aiwm ^ C5H «l|C9fM»r c<ifc¥ *lfwti 
I 

•tN'W ^t9- 

^ I m:»i^ f^«rtini «rtart 

c^BT—«rhi CTwrt^ m? m I «rWc«ni 
f5f?m«rhThr cmi^ «(f®f5r *rt^ viai 
a lift® «ft? ^^\^ 

nt^ I ffC=T iiK*l f^!a(t^ <???, f?^ 

si’fi cif-f-c?-rt®Ri I 

<ttlt ^ «(tsrfm ms p pcs ^'w^ ? 
^ (?ic® •ttcij ^rpscwmci^ 
m cml^rpnr ^ilim ojfifir 
«rfwrtcsi?i m, ^ 
m w ?r?im «rar? 

’it’Tt^l pcif *(toT I cwr ?itai 

p^U wsf 

I ^'sm* mai ffH 

Vs ’pc^ ’ftCfl I ’It^^il uj c^ I 
cm utt® 5!t^ ^C5ii (?FE5r nt^ *ft^ c’W^ 
»imj =fm I c®mr 

’itni—j) ’fjt’itRf Rwtfim 
<iPRa f^ 'btI’K^ ♦rfc?|3i ^ I 

*rt^ m ‘c^P[’ c®tc^^ 

mhrWf% «rhi’n^ ?iscmr 

(oil-globule) Cfm Tt^ I p mitC’BJl 

TO m» *11^ »R ^59r 

t^fas pcs »it?[Bij I 
TO*rWi? a 4jtf 

’tftmi-f%^imt?i ?i*x 

p^U m3i®1 I 

mhj«i *TO cstc^ ’^msi 
«j;?r «r?r tND I 


^tW'S Iff ? 

( 1 ) 

Oil^ CT 1953 *ltC91 ^Cif? 

*I^5J =T?r <2}^1f^« f^eit^^l, 1955 5ltC5I C^t*tt?l 

?inc5, ^tc«ni 3IWJ iftc^itp »i<irecf i c^t«ft?r, 195’ ^rfe^r '« 

^C-^l'g 1959 JltC^T firsflR 

<2tp f^c^i iytiif& «?«it«(t!i ffc»nf ’■<t«ii 6-5 

55it?| *ti:«| f^#K c2tt%i^ czfsft^^c^ 2'5 

Jlt^^ C®C^ 'Bitcsj—^Jtcifil m'! f^’-l «Jt^1 ?itc^ ?:t5i ^^Tim I oq^t^l C*lt5?J 

1901, 1905,1913, 1916,1923, 1927,1935, 1955 »ltc^ »ftc^t«r?l 

1943, 1956. 1959,. 1971 ■« 1978 JlfCT?! sfcff ^1 C»n5^tK I 

^ei^^lttr I 1943 »ftc^ 1958, 1959, 1971 'Q 1978 ^itw ?ti:i|t??l 

^«f5StCiT3 C^CvS *15 ?12I1 ^iC^IJ 1978 *ltcej^ 

'Q C?lt® ^5Il Jf^sf ^tHcH C’lCf I 

'Slf*!!:? (?lt^ *15^^ 5i"^C^ f^-Uf 

4i^n 5C»i I «iMi55fl I 

JWl «tt^ ^’sit*l »iC^ ^111-t^?ia*l ^'‘*1^1—f®. 

c^9f « nm c^Wwt’f f^feu •<1? i fs R -?1 stsfS 

^<fsi 6sito fgf5*( 10'5 «1^ ^4^?! vq 

^9Il-%5C*| »iC5^ I ^tcsp^ «fsit*<t?l ^5|^1 C^lt^ 

<1^ 15 Si’f ^n\ flu I [ 1 ll^&-1 

51459, m\ 43I1-f^48«l, CJK54 m >1444’^, v£)^4 «pf44 ^<fsj 1 «f«l 4«fel 

^f45I«, '« ^t*lf45l4 ^4^fC4[4 ’^gf 1948 ^5 1].^ 15t4f5 C4 ^^C91?| «f5f 

7t ?IC4tf4 ?P4C*ttC4“t4[ 41 <m «Rl 54 4l 4tCtf4 ^t45C^ 6,620 4^* 

f®. f^. f^. ■nf^® ^4 I C&Cf^ 55Jt#f f 1^5141 «lt4 42 51*4^ 4454 I [ 1 4<4t^=640 

tftft4t4 f*[. *ftC4t?4 ^4 11 4f5 4544« ^ -ais^C?! f54%4 ^ 16 

^J45t4 10 ^>4 f4^C4C44 5l4t5C45 2-5 51^ 4118 54, ^C4 t%| ^ C“ltf^ 554 « 

f%^5»15^ ^l4C4 ^41414 ^ «rf&f5 «r5lt4t4 ^ '4t45sr« f^4f5544 454J 10 4l 

fsT^*! 55414 *t4t?f 544 I [ «lf^ 545^'® 11 ^ 4?l44 5454 «f»!t4t4«to ^t454 

1 44^ ^4 4l4tf^ 554 «l4t54taj1 1 f^^44f 454 «l??4t4 4541 4t4 I 72 4*^14 ■fi(4tf^-554- 

1^*514, R4rt4t44 454«r, 4^1^1-700 006 



1979 ] WtCTtWl «fW'« Ci^^ r »5 


(?i^ «re»ra 1^35 ^38-5 

I ^ 4rl% itc^ <sit?i 05 

Tfi?rt»f« CTc^i 

JTfwj itF «tTt^jrtaii I5PT 6 9i^ 

I [ 1^ <r5i liCT -mt^Tdail 

dtir 12 I ] 

16 ^ ^51 «if^ 

1 «raF fiThi 1 

^ 'arf>K^ *ltni «iPlN 36 
^ «£(f^ 1 =^“^^9! «[t^^- 

c^ 2 ^f’F f^^ppp «f5r 
>T«^R1 '«tt^ I «?9!t5fhl«^C^ «HtR« 

?c?r ^ «R?ra «il 3 5Pf 

«r9i TtPrl^ni ^*tc«f c^ f^'s W9rf»fhi«f% 'e 

SWPI^ 'Sfspcsiil ^ 

^4tt?r ’oWwr ^ >rWni hphi 
W c^ 5 91^ ^ 

3 51*^ f%^c»f^ ^ ^ «fRf ?rf% «tf« 
^ 0‘25 

’rtw I ^ CTifr «f9|sfril*fiwl 10*5 

^ VKJ 6 ^ sT^-frow «rff9r 

Ifftn [ 9rhfNt5 3/4 ^ vD^^ ^ ^1 30/35 
-iTK»t fllt^ ?rt'»n 5nj I ] 's^'e ?rtai 24 
^1 ^ Jffw <iR'N 48 5T3I1- 

«rs!t«frts^ ’*rf^ 

*1^ «f9i^ 5»^*tc«r c^ f^ ^=51 
«rti*f5 «?9rt*fh? f^*i 9f9i*rr4'i 
30 5I>^ viWJ ^ 51, %=ni 

W?(^ «P»J ICl itlClf «rfl 18 9\nf ^ 

iwi*1^c*rt iw «iti9r fltii 5W 

(?V^ «rf^vf l^»R^ <?!C?^af9r 
or^ ilci ^ n «f9i^5J^ •ft'sn Tfei^i 
^s^s>\ 4m i^c*i «r9rt«ft^«^ itn m 
!fcw i9l'f^?c*ni *ni '««f9i 

«ci itw mtihwft 


cifw 6 8 f^ 5tci m ^*tw 

5C11 ffcThra ^ 

4ttl 8 ^9f •it^W I 

mtiti sfi, ?tr»rf5C?ni 

^’Ttl 5C911, v«?P ^ 

li'c^ 5T?lf5 7.8 Si'l' 4nt5 

'ft’tci I 

1978 >1tWfl ^tn f%. % f»!. H 
1978 *i1C9ll 26cn 

csfc^^ *jT[4r ftwm 4Ji*r 1^*1 ^ 

5 V viPI^ mm 5p^5tCl it?c« 

<rfpp I i? f^^r It'S mtitifif^ 

CT 5tni m ^*T, ^ 

8‘5 91^ *^1i I ’5tc5i m '“Tt’K's 

«rtl5C9I iMl 3*5 si’l'liPR- 

^ srfai 5 i‘&ti 'SCI c*p5 '^1* 

*i5ii3f «f5it*frii»f^ «tTrf5^ m "srf*!! w 
CfCf te 5^51 1 f¥(! ^ 5ftl 

m «ifiit*t i '6 9r^ 

WT 51, >ftc?t«rm 

itCJT 16 30.*f% ^ 

5 Cifm, Cl m 

51, CTitci 

fm 4 cic^ 16 <1^ ^v. ^tc^ 

8 51 I im ’f^-^t*rl ^tf^t^ir 

4 mt«iti«f^i ini f^s*! iRi 

*wi 511 ^ 'Q •ttw^ ifSTtJfn '^fUi 
f^H=OT fm fici «ffl 20 5 I& 5«5tl 

lltltwi ^tCf licit?! 1C?! 4(!t5ll3n 
«(f^f!'S' 2*2 9I1« 5tC! ’Thrt 

im 5Tt!tW f?C! 26c-f CIC^ 3*6 5W 
f^^Cl^, 27c»t CIC’^ 1 ! 3-8 ITF f!i^C»r5 « 
29c»t (Pic’ll! 2*5 m r^^C*r 5 ^llc! ^*IJ 5 
*tf!lt *1 m Itcitici! *IW C^C? 511 
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^ >IWJ ‘WfB 

«rWir 6t, 7t 'Q 8^ ^]M«f 

f^oi ^g|-?ttR^ '8(^5iof?fc^ «f3i 

f t?C^ ^ »flTN ^ oiTit^l ?ttf^« ^ I 
^C^vsm* *f^.f«c« c?^1 

26W c>ic^«0(fw 12^ *rtV*RI*nr 

^ wfu TiRhfif 

^fr*K0| CT ^ C^C? OT'^illl 5C5C5, ^t? 

7C911 37 9iV I ill^t^t f®. f^. fn-?l 

fPp*fffC5?9 ^jt^tsr ♦K?f?i«r5r 5'^tt?^3Wc«Ri 
^tc§t «tc®« «lt? 300 

Cif^J viW* *lt% 

*it?rr*rrc?nj «f9r *rt^ c«cs 

“itf«T 5r?r*iw 1^31 ^5r 

5plT5 c%uf c»rt^»it9 *t% ?tt>it»fi:^fl 
tr^cw5it!i CTt^t55*t, 

*rtaPlt?t?l'« ^»I tfitfl 25 ft<'Q 

10 ?it^ f^^'® apjt^t fit(^w fa* 

4rrt 40 I 

^tfSl c^-t^ 250 ^spcsf sjgitfi ^i:5i?| 

4rrt 5 ^ Mfli ^c=T 

*f^5it*i i[n 8 Si’S? 1 

f®. f®. f*i.-^ sprf^^M *i<«f c^ni 

.^rtflQ fm «fsr ^tfJit^r c«f5it?i 

f^fea ^sp9ic® ?rf^^ CT &twi ?prl^ 

f^i5?c3ifl «?9i^f^CT '5itc»r, C*I®tfl 

*rw® ^«n « fim\ ^?rT9 

^toif ^^cti^ ?tCTWc5 *tfl^it*i *f5i cm 
c?v I 

>R fJI^Cl CJT’fl CT, "6c^ C’fc^ 

*\m ^ w ficam 'Q Jitcfjf 
HW 45 SI-V ^ 

«r?i JiPT 

10 ai^ arcani *icf 

f5M8n ^ *wir *p^<- 


wj\ ^ fit-N 15 *(01 «fannrwi 

o(W, 'sitd ^ jpiw -fm 3/4 5,If 
^ fpi *(w c^c*( 

R*1<5 (3rt*( 5??I1 Clai ^OT I ^tftf 

a:f ff CT, 1973 »it?ai^i ^5rt?( *pn[ cf 

7 8 fai «fO(f|sT, fart*(t?I9f^ *?1 
1 fays ^c®1 ■*n i 

jpoi "rata ««N>l€tan *(1 c^ 

^1 =(1 Tl C?t®arl C*(® ^1 I 

vflsJtCJT ^*( ^31 CT, 

'5(5 4f5 4j?i5! 5(5t5 ^<(^5 r^:yi *rtO(t(fC^?( *i:«i 
C^ BfSI CKf ^*JC*!C5 5(01 '5i?J*lt^ fa, ^U 
^511 1913 >!tC5I^ «intc^ 32 51^ ^^a- 
1935 srfcara *Rntc^ 22 4’®?*^, 1943 

*rfC91i( 22 'Q 1959 JTfCaifl 

'5IC%tC^ f 5lt«(t?of^C® «f5I HOI ^ 21 

51^ ^fa ^ I ^iS^\ 1770, 1623, 1840, 
1855 « 1882 »lt?l«?irc® ?tCHt*fOI^ 
ansy wi *ni HCsy ft^(i *(tH I 
HC5( CH, CHHtPy 

^ f*r, H3rhl SftfH® ^(’pay *lC^tB5 
«2(4t5*(tait?l C®C? <2fHtf^ *»C51^ '»(tH^O(K 
'5ififf f011 <?IH^ 1943, 1959 'e 1978 

*rfcai?l H5t«PlC® »ld1S6 

«Rt^*(tan HHtaKH 3 5 aif, 35 «y^ « 3*8 
si’p tfSpy® ?t*(i >K^« «rorii «rR^^ 

(?(% ([S^R ^ flltay ^5POI 4Rar 
ffl 1941 *ltC«I^ H5R »K^t?5 fi(Ht^*(tai16 5 
m fflc»lC*R '5if^f ^caya *»ca|^ 

ff ^'QltJf f4C“IH C^m fH I 

*5t5C5f CH HSt?! 5PI5 25'30 

ay’P «fay c^iPi '■(tc«y, c^Hfc^i *iiai 3/4 

ayf v<jf?(-^& ^f[ J(C® «W H5t^ 

^5?4t-ifw ff] Htw? «t^ fta 
CH, c®tfe«rytin f»yt«rhi«^ 
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wtc^twi «rrw'« •rtf ? 

dn[*i wi'Q '^m ^1 «r3i Tf<d ^ «<t«n 

^I'Riw «ic5li »rtfl*n 4^* ^51 

^rfJi'siPTni^ »r®t^^ ^’T* «ftc^t?5 ^•i«p¥tc^ ^fiivs <irf^t^l, c*f ^si 



•»! «r|^f^c»rf»i—ii%»tcw w» fee 

^i»ti ^ « <twi c»»it^ •«? i 
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WtH 'f 


[ 32«’t n 3l 


^ ♦ttC^ <?l, 1978 

»ltC9l?I C»K^^ ftPltlfCa^ ^GB f^H- 

8 

'm ft*lt5T ^5PC9f 

>i*t6^-*t?i»(‘rj, 5’f®fr 'Q 5te?1 

♦l,%sit'C*f 1978 »itC5I?l 27c-f 28c“[ « 29C-I 
16 30 I 

26W '« 27C*t 

^tai 36 20 

«f8J 2 51^ ^tC^ ^51 C^C’i 

f^9l*f1^1 '« f^'vCSlI 5l^% »|K*1 *n31?( Vs 

cm c^sitc^p s^vf\ f 

^C«f^ f?C5( ’fC'B 16 

'sf^uc^ ?rc^t»rR^ 
^ ^‘t^j^tc^'Q •iR’rt'i ^ ’itc?i I 
CTC^Cai 

6/7 9I^f^^W 5T1 *T5fSJ ftC3lt*f=il 

^♦psj^l ««J*^ ^itC’T I 

«rfwi«fw?i 

•ftwtifc^ 6 si^ c'sc^ 8 5r*p 5tc^ ^ 

C^W C*j| C??^ «ttV 4 «1«<F ^1 5 

•W 5tC?I 5'QTII 

f^9r I f^i 'W^ ^«fsrN 

CWSI'N «“l ^'S ^t^CGf'Q ^'G^l Q 5lf# C^sfts 
xs\ sTv^Ki U1?J ^*\ Wjsiw 

^ar ^'8* 'sfftfSiJ «rr^c® I »f^ 
^\>Ri ^iwtif? m c^^sji 5fff*ic«f 

I ciz^ ?twf»ri( «'5tt}?j^?i 

f^fsps «pi«fhii ’ic^r *rt’it?i8 flw 

^flfifci I OTJf 

w, ^ «>r?^^ ^'w^j 8 £J»i, s.'^- 


W, '9 *nMt aflCT 
^«fN1 CT I * 1^51 '® 

*t^i 

«IC9 BSiC^I 5’f^ ilff*lC'«f *1^ 

's *\cn ^itfif’twt? m *rl’f^i?fc»t8 ’iH %« 
arf’fc^ I !!?r nw 

«2}«ltf|^ ^Vi 5’t^ *f^ «(Cfl 8*WW^C«l 

I c<ic^^ c»f ic^r 

% iji, ^<■*1 fl^, ^ 

% 5o^*n-^ffn^j, CTWc^’f « 

«s|*(t=r <il=^N ^ fcaf’fc® 

cn W, *1^^,. ’1‘v'ff® C^ '« 

^^c’fai I ’ispfirft ^ «rtff’i9Pi ^?*‘f8^c5i8 ’i^sr 

Sift fs^l 
I f^l ^’Rll’C*: 
APf ’tc:^ l^fii *1^^^ IIC9 
CTC^ «ltc^ I ^^t?t siMPStW 

sT=lt^'5lt^?lf1 ^ C’JIW 

’fwt^ v«r ^t'Q^I 
^ cifST I ’lari^ftfl Q 

^ft8 vfT8tc« 

*ni^^8tc»! f^t’N-lfB lftcsit»rc<18 ^5Ft8 «)‘t9I 
uqcifil fifCT Sift 

atfP? ^ I arwl ■« f^?S 

?« I 

ui8»ni arfi ^ 1770 *rlc«f8 

ajsrsT ^3Ft? •rtc^tffl vfij ^ft C^5«n 

5ttcjf8 ♦{? dttsr ^-f^sifg ^ *{c<r 

5 wf ^ ^8, srttlf8 SICHJ 0(\^ -iMItB W1 

sptcw^’tftrsf ^.'Q ^*18 'iwfB "It’ll 

^1 srft’i^r HR ^ I 

ftcft<R3i8 “TftTrt *1^ 

«*tt? 35 >nf^tr8i ^'«itf »rt8Qf¥ 

’iii’i 8ft<l "iw 
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wcv ^ TOl wv 5^w CTC® 

i«tc^ I "if%’tc^9 ^15 «rhi 90® c^tc*nr 

<rt^t? «=(^5r n<»if5 c^-i f 

5ftait»r'<i '®rt«F« «t?i *t«ifi5 «c^ 

*rfc?i I »if^»fc^?i 90® c^‘r? 

«r9r ^5ii2{^t? ^6^iti 

c^ 9|N nt^fN-f »t'»ij8 c^t *i*s^< c’^icf 

?T«?1'0 cflRl ftc?f«rc?n 

^tc? I ffwtifii *if%^«rc«r9 

=r? I 

«t>i9f®; «c® n%^ c^, fflcHtffani 

nf^ ^flc^ >1^^ 5K?i 

iiNc^l vij^Ts »f1i^ft?^l 

^^5f| ^C«f 4^« 

KS^I fe%«l ^>(t?1 Tfai 

'•,«t’fl?i *iw *t*>f I 

C^’fST^r®, c^sil, 5ft5Tl, ^1 ftorf^ni 

«i'?f« *ftcijt»f«^ ’if^^J^ <tt^ I 411^ 

«^t'e'?1 cefsil? 

IftWtTffl C^C»fil « 

•K’iJ ^ 4tKf-r ‘fNitlB 
«tTtf^« ^C?l K5IC^ ^iltCSf nc**! 

*f®?ffl «ft? 80 wsr ^’t’lt^t^ic*! 
c*l^c^ I ‘iwftcs{ (?r, •fW ^8 

CTtf-i «i'®t^c« irtcff?9W ^tt^l ^if(*f<ir«(w 
CT®, ■iiffB *rr«fi 5?if^c-(t? Tti’i 

’T^^tsr 

’ic^ 59rr=?c-itfl • f^f^n ^ I 

^'S'5fft« »ftC3lt»fC^?I I 

jprtc^ 91^ ^^esj c»wi «, ^fifB^ »i^9i 
f«l ^i»f9 ^1 


^‘t^*l>-^itf!r c?I^, ^«f?, 

^ ^1, w ffc^tp^ 

^1 nK c^^r ^fl*fc'« 

^1 ^ft^tc^ *tf9i «t5it?i W3 sifffl citiJ^dM 
’t'< 1?C5I8 '5t^ \8I 

'S(spc5ra i>tc9ifl I 

^ftil ^1 '5?WC’t?l 5lfl«1«tc^ f^siil 

^c?i I ^rt^fkai ^s( >ftii c«f»it« 

^i«il ^if^, ^t^l 

»ftc^t??l, ffc«lt»f^l Q JJjS'SlI't?! *P^1 

^ir^ I ^ *1^ '-^ cMc^ 

5C31i:^ I >K51 ■§ 
^5p5ifi> <11^15 ^wiJi 

w^sl ’f® I ^ C<IW *i5 

« >ff^ 

^spsifS 

CT C^t=f ut^l^ 
ntpi I 

'5l??*ltS! CT. CTCJJ^ ’it^ C«r»Jl 
ifftsl « OTSlt«R ^^9 •« 

4|1^5r C^&9Wt9 c*lt 

CITS '® 6%'‘f**ni’f*fl OT^®Rr 

% '« ’tc? f%f 

?fWR9 ^fr9 «(C9 9CT 

CV9 'il9^ 9l '5T^'?(9 C^t^ tftlft^ «ttP9 
fi(Rf« ?P511 Rsi 4 ^^9|f5 aRv *iRi «fw 

s55t9 <Jtl^ sift il9tf59 C«K?f 

iffifci-tj^ Rw «iti:^ I *t99^^C5i 

^7f fiRol ^gR ftCTR9 «t9 *t<IW 
^t^t ^fl*tc<i| 4l9tR^ ^ I ]>1 « 

^t^l 9tR^ *t^C^ aRt^rs ^ ^«9tl ■ 

*1?|R CT59J1 •K't wc^ I 

^9*»r '^‘8 ^ ^'s^R'«*1^ 
?Rk*( *!51 ^t'eiR *{9^ «t9 •Rft 
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132^ 3i *rN<01 




«rar m ^k's i 

^ >rfsf:kai w mm (?f^i ct, 

»i^ *i^« »i"^< ^«fl f^5t<j ^?c5f 
^^1. cswi^ii, ^t^i, ^t^l ftcsit??! 
e *tvr®fir aRi?>itc^ I 

5iftf5 sft^nt?! n«i 

*IW^ T5?IC^ C6RC^. ^'hl‘1 

'ipi^ 5i»fifi>?i ^^'1 ^1^1 I 

C5t&=lt’lt[pi?l *tt?tft C<m 
i>M «2tt? ’if^ ’It? I 

5PtCf m 70® C^Pt‘1 
>ff^*f«Jtf^ I ^C3I ^ 'sisfcq 5lf!f8 

m 5»ic'5 51? 

»lt?I^«tPl 5tR|? «f5F C*I 5t9 

fI «r?9f ?3t? !ift? Tf?* 
^w? ®tc«, m w «ff5« »tf^ *iWrj 

c^:l» |d? 5R! 

^c^i ’if« f%5 m ’lic^ « 

'« 5fC51? ASIC'S 5ttc? tff^»l-'«^5^?l 

Cf M I i? 'BlSPCSl? ufcsi? 

^?fk7 'Q ^rflir *nitRW? «fsr 


ffprff? *t«<f5 m f^c® 

♦rtc? I m i 

®tc^ *(w cksi ffRtw 

« ^ «(Rt ^5lt? I 

wfwftiw^ ^9n-s:f««fW5 ^»itir— 

'sjtRltHi C^C5f C^t?t1 ?1? C?, 

'5isp?if5 ^ mvs ^1 CT 

fkm m ‘fius f^ic^s ^11 ^ ?t? 

?t? *t»r ?i ?5t? ^si aw ^ 

?tR ^1 I ^fifSW 

*ia «{§5if^^ ?s?w ?tw ®i 

aw ^ ‘iR* 

■9 «2Rlf^^ 5t5! *iW 

^ '^di ♦la? =iff- 

?t=?fkaic?5?i w\] I ’in's 1^ t\fs\ wsit? 
c»it>i»}m aw 45rv *ra 

"9 ?i’i5{t?1?‘i ^anr *t«i?c? 
d^ttlii c-i?lN“t CTwflt? 

d9^f5i aw I'si^ at^ ^ 

’it’t? *1^ I 'sfB^ irtc?t?a? »rst^i 

I 

(W) 



jFT^ 'srtc^tsjsf 

^rWoni c?CT *tftc=!iw iiwf5 ^^wt’f?i*i ^ 

frat^r jfK »tC9 I Vi) srjt*rt?if5'j)?i^ «tt? t 

«itc4ff«icira *rttw I c«re*ra *rf^ifl^^ 'sj’rrhi 

'>!« >« m ifM >R>ITh f 

T(«n (?fC-!^f 75 'St’f 

irf^a f=l?J^ I CTOI "Sltc^n I ^J^TIt ^ ^ I 

^l:qtc^ (2W ‘Rat^r ^1 

f<F ^9 ^9’--ffre ^ mm\ 

'Sft9'9 f%|9 9jHt9^ '»rfC5rt5^ *ff9WC*t9 9«r(9«f ^Jt9C«) ^1 ^<St^9 

991 c*K^ ntPi I 1^ '119 ’n '*it9t® «nit?r 

^1 f^9 9C9 1 ^C9 *Tt9t9«l ^ ^C5IW9 
ftwfsi f fk ^tai'^lflaf9 Wh ir9^t9 I 

%9^f9 I upf-s ^^5t5l3lt9 «ftRC9 ^Kii^ 

vi^ C5^t9 nf9w-t >pit^w9t'i irfR 

^ 99C® (K-t9 ^115959^ f9W 9« ^-1- ?frC9^ I 9^ ^9C^ 

^9^C?9 f9at9 ^99» ^'*15 f99^9 ‘fl999 •rl’rfaC?9 *It5?t9J 

?K^ C^5?1 I <ii9 »raJ ?99t9 '5t9^1, 99^1 4 ^ *Tf^9-^<!9 ^vfl 

951^91 tl)9*> f9C«f9 9l9t9tf^9J ^’9|- (Sl^J’f®! fbf9«.*ll- 

f99^’f1 9591; 9J9J 'Q <2t5ft*| 99l, f^C99 ^tai 91 9C9« f5f9^9l-f9a1C99 

9!?59, Fit, 'si^^ '9 fitf4^l9 *it^9j f9at9C95 a«r|5S9 (StC’R '6?5 

9^9C9t9I ^ «f9f^9 991, ^9l%9 ^9C99 95t9f|C991 9pl 9N1 999l9 ^fl9 

9ij3rt9^ f9®T9f%i%9 *lttC9tF9t9 9t*0C9 ^9^99 9|tR9f9 qil9«| (2(f9^ 

^%9tft Ilt9r9995l ^;«f9 991, 2^1' <3 59191- 599Tf9 9C9tl I 91^ 95*919 599^19 

^rSR'TtsT 9£9l I .f<at9 JFtC9 999'« 9^K?9 W9, »flf99‘Tt9, f^at^, 999“^, 

9^1 9C9t999 f&5§f9C9tJf9 «t«i9 *1119 91 I 9^t9l% 9l9^ '« ^9 9?|9l"lf^9 ^9199111 

Roger Bccon-^9 99l9 Take nothing on 9^91 99919 I C9 C9l9 ‘RW ^99fl9 9t^l- 
Irust’, *il^ ^1^99 ^C991^ f9at9 9l9 9^919 99 9l9f99^1 9l9l '2(C9t99 i 

4119^19 ^iff^l^ 35«irl ^1691 <919 vi,^ C91& *tl9tC9l, *l9f^3f1C99t 9C9t«l9 ^i)9llt 
19®19 SFl9«f^ 9StCT9 4119599 ^5t'9l.f9fl9l9 «l9lf^9 I 

•€91^9191 C9Prit9 ^9WI>S&, C*tt: «JT^, 24 *19991 
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c«rrnt? m 

^Cil, ^C5I 3Ft«^ 

i 

^CWC^il 

’ift’iit *TfRi I 

'stfcw w ? 

5H{HW vii?l c^t^f ^t5(t«(?lt CTt I 

«Wi( Pl^l «lt-'«lf^^ I 

f^fsa 5ip8fic®i I 

'®(t’itcifa *|5itc«? «c?c*i nfa- 

st^c^a *i^?a f^ca 5{c®5r >ii^^ 

^t«r mU c^fsil 1 

c»r“f i 

liras cw^csgj *r^M? I ^^f^s-tastwa 
«2t«t’f'« ‘iwtcsr >it<«T'«fl5i s?a I ^aisTl%^ 

‘i fasrtwa c«ft?t«tf^ 55ic^*itfaai 

fas ffac®, ftca, tamcaa a«flaa 
aia^ta atcat^fc^j^ 'sif^ ^if, 

’1W ais»i [ac*ia i <srtc5T, 
■i^ca fawt^ sptcaa ’f^s'r cq^ srw cac^ 
asJii apacsj ^ca} caa^ Taf^ca aaa?. 

« ^a*rtaw «iasaa^5a 

I iltca >£rtia fa57?,»'f%! c4c5 wata 
I caa^r, fa^ia-if^ ^ bsff 
aitfta «if,fa«ftca&a, ayfenf^a 's^^tca c?-a^— 
vaa^a ^fsa at^csj i[ca aatwa atfaas 
^aaw fawta jftaca? f^l ^a i 
^rtatwa fat®, <isnT^^, at?- 

irtvna S«.*ttiR ?fa.a 'Sata, fifw^rafaari, fa^a 
aartfl caa, >ita ■« faaca ncaaai, aaa*a’a'‘i, 
’H f^ataa, ^faa alaa^l, 

•tea atii aw, 5^^® acB? ^t’ aaaj'« 
ajtajtj *i4Wl, #tlr-w mm. 


^5ja 5ta ^ax « at^ aFca stata 
caata (aaii, -[aH«iia*N aitcaa aftaaa ami 
vaaaa '®iag acacw, al aif^faa® 
^afifca a^a a^ aaaji’?1t ^ 

'SRx aa^it®^ ata-aca ax^c&a cental ^ i 
vaaa^^’^fra ca c^ta arara fa®ta jptafaaa 
caata ^fatai ai^-i -fac® ^a i vna ata ^taai 
fijes atfa Patriotic Science al aw^ll f^ta i 
^ca extra curricular scientific acti* 
vities, (aa* ^®ta JFta^ i?ca ^a 

aitcatca&tfr i a^a a^a f5®ta 'sacat’Tia i 
c£if®f5 ^H'ai-fafl'ai « ^Rjaaitcaa 
fa^ta jptcaa_\aac3r >iia*> ^rarstca aiatta 
afcai faastiaa cif%-fapf% 
atata aai-ataiata dtaaaa atac® ?ca. 
vflat "at^fa^ fa®tcaa siaf® *rtc^ aata 
atac^ ^a I Vila a® fa®ta ’l^ai-affHta 
ifaata i 

fa«ta JFtcaa «i®«a i?ca 

aicataa i fa®ta 3F:a«Pia aa^a atacaa 
ftfaae -R^caa fassta ?Fta«Iac^ fac® ^ i 
ata"afaa a^catfn^ta aaj ^rtcatsat asi, 
a^stal, saffea ^nKa ^®jtf?a atcataa 
aai aaastai 

^!%a1a 'W|% ^cs ^ai 

aj^tfl etcataacatca aiiaafi® 
atat aca i faafa® faf^a fapig ^a®tf^a 
a<i '9 ^aa a"ac^ atcataai. 
aia^ atat atf^a i 

a«jw? fai aaaita ? 

«taca^ a®K«ra ^«ata w^f^al 
ftfaa aaata al?f^ X'ca caa aac® aca i 
ataiaaa ^aaata at-sna ®ca f5c® at®ta 
•ata^ fVfta i caaa capita 
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TT^f^TfjTPfa, 4cvt?l am >nrT^» 051 

^rst ^ I f5iA TNtf^fi?! fsT Ji^sr ^ 

f^c5« 4{t5TOp «f^ «(t^w I wr « 

nit«sn »ic^t*itt f^ci nt«fnf 'O »pii5C9i ^f?[i i^crfs^n «tfli 

CT’ftc^ c*n(i:7 »r5i->i^cini i^firor »ifc^ «iff« 'q ?t?wi ^’rr«c 

?rff?l 1^ i?w iflTs c^tpf, cTlt^, ^CTitBc^r I 

^ifcsr, «rt^p«r *rtc»t Wc« i f^ wt^ > 5 ^? 

*r5ic^ 5543 c^car ^ t *r5^ ^ ? 


^ Xf^ a h®tf^ 
«{C5^tf5 '5ltC^ ^tC3 5lt5^?lf|5T— 

^5ii" 'c>iht:i? *rtm <21^51’ I ohtfl^l 

’»tC5 

*itifH^ I ^5Rr •i^t’f ^f5a 

a*]^ »i*"2r^ ^c?r <sjfap!itir ‘Siii ‘aij; 
?itc«r FtC^I CT^tfs 

Slj^jp'src^?! 

C5C»ic?Rin:>f^ W! ^c? I 

c^tfc:? ’TC? Ff^ 

24 *Rin*n, ^^lWl, ^Vt ’tc^ 

»rtc^ f^t?i JTs Tfi i 

^tc4i tfrtif 100 l?rftu vs ^*it#5r 
w I 20 cm 25f6 ^ 

cr? cm tt¥ti'« ctPt ^*rt<rs! 


c^WsH r»ti"n 

«rtr«f ^r^p*;^ 

^ f^c^l I 

’fi^ltC^T viifS P:9I f^l ^*9 

wt^i ?cncf Pi«i I 

Jill’S :u'% I 

(1) Pig, «rtii, 

i’ f%i 

(c^ Wf 
’f® 5 «i^i:?i -5itfr«i f^at^ 

'5irc? I V^.H CT\*ft5i^ 

^iTrsj’fR 's 

'G\c»n» csi m «rtsr, f^g, 

f®31, 

«i<^=Tf®¥ w ], csi c^ 


»r¥^i «r?t^ *rtf c^ »psi1ii ?f31 v<ivn i ^?l* 

*n ^ >rt5!c^ ^t«r »rffWsi cs^Vi c»i\«itf|iii cst? cm »toi *rt« »rW.fsi ijpw 

•cnm^twl cm^ cnf: 24 wit 

5 
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’ft «{tC^ I ^ C»i\'*ltf|?J 

'-‘l^lRc-i^ ^«tiT ^c^l, CT, 

^C»f, CTSfiT, 

(T^^tfl^il ^ ifte c»x^ ’It *5*'^^ 

I ♦Itc^t 'SI® ^sT «tt^C«T'«, *rt«fhl‘I'8: 

/ 

Wltc^’It?!’ll I 51 5?RI Clf-sfl C’tC^, cqst’I 
^I’l^’ft':’! »I^tC5I Ji’l’S csi Jpc®! 
>I?fiJt?I ^tc^?l sjjf’g iftfl SIW C’tC? I 

^istil^l ^5?1, ’[’t’l ^C5I?I ^tC^ 

’ll?!, 'Hg ’fc^ art?! 

'5l4»t ^C?! STRT *tc^ ^1 

'si’ft® 5tC^ R'Cil oqCJf T{Z^ ^ro 'JitW I 

I«;fg vi)^f5 attff^^ ’I’l®!, ’It?! ^ 

'Stil’ltC’lJ (ecological balance) 
ntc^ I CTWfl nt5rc’i?i c’Fcsj 
#tNt*l=? ;9C^J?I ^Pl^tca 5€?1 I 

'Slfltcif?! ’IP! Alt’ll Wt?I c^y C’lWf^ 

^?lt’r *1sPltC’f9 ^till »I'5^?I1 15 'St’t 
^’.•itif’r ’Pcg I 

(2) f^?rs: C’K'511 5ftC9, ^it’ltCiT ’Itw 
’it’itfl, fw?? f^si 'si^® 

C*lW5b¥ Ilfl’I '5|t5tc^ ’IC'5 45 ^'^’itC’I 

'S[t!Ftii sThfcj I ^tssitcsi 

c^.fflp ^tc=fni ’It?! ft^i 16 5t®l c«rc^ 2 ) fet’Pl 
I »it?ii ’If c’l 

'“itPli 

C5C5ii|1 (’Itm SRtCSff^ 'SlR’lt^) 
fTra ftc^f spRj fsilf sitCff ®CiI f^Cf 

^fsifl I fl’ltC’I ’It ^Rf?l CfClCf, 

c.n, ^ f^a’Prt fsTts* Wl I 

’t^Cf C^’I’T '•[^'51 ^l^’lt"!^ ’igi CJI-ltMl 

?ai Vltc??, C^’lfif m Cff ’FWSfW 

’itfl CTCf ’ft’!t«ftfl ’i5’rt I 

ai^tc^ atflft^t ^ ’Wftf CTt*lt«’K*f?I 
^?C«T, C’l^’lttl •ttsiC’ITI ’l«a 


’P^’i’NVk’W Jl'Stf’fl 'Q ’f^ *1^ 

^c? ’I'kf I 

(3) C’ft’itfl *(t5icsi?i (Tfcai ^ 4fsf5 

51*1^1 ’?C5I1 attff^f! 

« 

I 'S(c;f<p ^Jtwf C^CSIC’IC’l’Il 

'Sit’i’ftw, ‘#t5l»ttf at'ffvs C’HtC’t «lsfC9If 5t^ 

'=IC’I^ C=5pf 
’itfl «f«rc5r 'sit«’i‘ 

’Itfl 5tfs fSc**! Pit ’PCf I 'flC'5 

’It^l C’lhtflf «f’tc'5 

'5l’t?l^’l ^ I 5t^ ’f^ ffftG 

’*Ff®5Ff ; ®ti!«i C’lt’I Cfit’T ’PtCW ^ft^ttcsrl 
^t?( ’ll I «lff®?:'® srtc^fl »i^>rt?r 

(’itciff (Sttc’f ^sr) fsfi c’ic’F ’It 

*I*v5t5 ’Itertcf* 5-5 f^C5|1 tfCf f^#t 

fscf I JRH ’l'^ ’iJHtCtft'® atl^f 

tt’rtcf f^c’it’t ^ I ®t^ f5c^ G ’ft c^?i 
^’f, 'Si ^’TlPI at^lC’lt’tJ ’If ; 

^ Wt?! ’ll:*!] l^’I 5it«1 C’IC’P 

?it?[ a^Q «ttcf51 »i:«^ ^«fC5if 

*11:^ f tHlf oqTN sit 

C«lCfs lilJP’itt’If ’I:MJ dw (fermentation) 

%f ’ll ft? I 'SI?®, 'srttf^ 
c’rtft.% '^tsf’i fsfc®', c*i^ lit [ f^’ft*‘i’r ?C3? 
»rt5tc?i ’itc’i^ 135'’ f‘ti:?si^t^5 

fstw w.^ fsfi:? ] 5-10 *1^ '5t5i 

?fc?p I f^’iti;’! «i1’rtcif? 5|^j ?t?1 wt?, c? 

ftC'S C^% ^®’I %? 

’It ’r"2t5 ’ll ’Pi:?; fst?? »ii? ’K5I atff^i:'® 
aWfe, f^t? ’PC? ?t%? si’attf 
®C? 'I'SC? vf? jpcsf, C’l\*tt5I’I ftcn ??iTt? 
'Sltfc'® ?t«0 I 

(4) f?OfC*t Olhtfl nt5R 4’pf6 'Slt^f^ 

Pw fepic? ^ffpiPb® I 4?tc’r ??5l^ wttf«? 
*111^ Pm ’ll?? I ?t^ 
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»I*n5JC^^ C^p{ lie® R I 

'^’?[<(Pttgl ’S^JTR I 

«ii®^?l '^sft5?f^?F ^91j<3 C^S| I 

5.'«tC’fJ^ CT, f^®fif}?l1 n^lff, 

5C5I5 'Q ?i?t5r »i*N^ji:??f c^t^i ^t^fr 

mvs *ltRl I 

WW CT attCfltR^r 

^sr(<i c4?b 1? c^\jitf^ 

'sisppjftsf ^n <«it4C5fe, ^1 5i"^< I 

«f*i5 4^ c*f«iil 

•fifHtJT 'si’fc^fii^ I 

V‘5il 

I W'i^t ^PhIC'S 


^t«r »I?CK« Pificf I ^t?!*! ^911, 

^t^Cf ^t^rstc^ <5fi!r*| Hi HW HH f^« 

CHtH Hf^l I C^V9 ^tHtt«ni 

HtiRv, «it?r c^ *if^®ifr 'stc^ 

CFfW C?f^ I ^911 ^itHtoni 
HHI ^itPlTII, 3PH «ftf tH*i 

m <I^H H^H H^H HWcVI 

«{% %'| Ht^CW. 

C*mCH >ft«Ht^1 >IRt5t^ C^aKH 

«c^c^ I ’nit«f« 

'Sf^]^ I 'aflHft??! C»fWH 

♦tfl’fi-fnfi’i't? C5n 6t^ft «®t( 

I »rf*ff?l*l Ht§«?I HWJ ^^®stf^<F l[CHtff^?l 

<2}f® 9ii\ Hi *ft«i:H <2ffH feg?CH f^®tH 

Ht*0 I 

[ ^tr? fiif^itcHH H^’^tf^f'stir 

^esa iOO Ht^f fnf^ hwch- 
cnNil^lHl «CH^tH I ] 


I ciiH:'» I 

H'^1 Ht^ WI ^tH, ’irsi 'Q H91W 

^flf C^C? C^C6 ^ir.^ I HKI 'Q «ff^*| 'HtCSff^^til hh?:h c^Pi?i C?»I1 
^t^I I vil’ill f!CH-9 ^lH I 




(smigf^ 

^<>ar 

c^t^l f^c^tac*f?i 
•Hf >ii^c^ «(jtJfRc^?i »icsp 

01 *f^ 

(4 1916), I 

‘fr ( 1975) 

<2f^Pt^ *100 Years of The Statesman’ 
'5lC? «rt^515^1^W?l Olt <2(^lf5 (My Answer 
To The Atomic Terror) \ 

*fT c^&SJpirN” c*i^BfC3i vut 

^l^’Tl UpltjTf ^5Tl I 

irt?^5K^ ^1505 ^ ^Ts 
5t91 f69l C’fl ^?t1 

»r 2 if« cn 

«rt'5fft I (fiti^ 

or^n cncs c^» 'sif’rc? <iii5f5c2fnf» 

fkc^:^ ^f*t f^c<C 51 
«m«v *i"nc^ 'sir^fcTfH <(f<i*ri "^itsf 
CTW f?CllC? I *5^ ’PC?! a\ 

nfflftf®?! 5r95^^T t6¥i-«t^5n 

VtC«F ^?I05^ I 

ijpi ^%S5^t 5^51^ ?[fg 0, 

*!3^ ‘iPlJf ^rsJSfSt 
«r® «i«i« «;wt«i5i I 

vii^f6 wtf» '« 

*ii^N «rt^Ti 2}r«c^tf^t?( 
f^l»| CT® I ^faf «£tf2Wff^^1 * 

^ 5F^0B m I 

*ff rC5lt5^T?l >PR[ cq?«{1 
^ TfiH WfV9\ ^VS\, 'BjtWl 


^15 

f%r“5^ f^^wni ^ I r^^- 

'ot’i^Ti r?c» ^ •■w ^^1 »rhi i «i 

%% cTf^l ‘fl’i* 

?fC<lC5 I »!lJ|t« ^ ^1 C^T^i 

ofC“f^ nz’^ ^tii 4^fS ofci^ ^ 

'SfTtl JfS^ f|n ^ I lC4l» 'G C^t^n 

’R 'iPR «rt?r c^t=r tI=i^ 

RHI ^itai ^aRC*i 

^1 «R**I m ^ I 

«l’3TStOI fiff^t*? 

«rt^:^iG f%p5^ CT, c*i i^r?^ 

Off^^l slRC® »tt5W ^1 I ‘4ftf5J ^t5(^ tflff^U 
^\ cafcsicf, arlTR 'G 
<IRC§1 CT C^G CT 

artHc^ I 

«i1oifl’¥'R >rRfii^ tfTW® ^ 

srt^narTw jtn^ o«tw vft^ 

C?% I tfJl/vftwt? i 
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’979] «lt«l 


orfci>t f^*i *ri ct, *it4^«iR5f 
cTf’il ’it«?it?[ cft^ c^ I 

f^i 

c*ni^5| *tt?C5^ ^1 ^1 ^rt^ral 

^'!(t^’<f c^ffsi '=rt‘il ntf? i 

IjClIC^ I 

iiffSii^re 5c?i^sTrt?i «r®ic^ ^• 

^^^^^ w 'et’fc^^i 

(c^>lJt^ «tJ »if5if%?i 5rr^) 

C^Ff^ csit^sfiic^ *I.%I 

I 

*1^ «n '?»rp9 

C^Ft^T^I^CJl Cl'5 4f 

^’xi 

vii^ *1'5^ 

€fgtC=T3 ^1 I 

f^-2-11 ^ItaF^inc^ <JJtBtW f^C^I e{f^«T«( 

I 5pcg^ ^I5?l 5tc=?^'f1^ <HI 

(?i, c^ms «}ter< ^41 

Sltj^c^sl ’IC'SF *IS<I HI I 

^c^i» f^iRf^l* 

cntfni 

^NWf%5i ntRi 

«R[c« ’i:j|} 

c’TNts “f^C35i *f^ «« *i wi iijtxC^ir 

’if^tc'ij c^ftcsfl ^tv, Rsi« 

wi V c^ti 

RaKQ ^mtorji ^n’:^ 

*ff« ^1 i cfWfQ *tc^3 ’'irn?! 

^11 ^ 'siNlcTij ^’Fl *{fc?r ^1 i[Ciii 
R?5i '6 •5?rf?ii I vipfii c«fw tftRifS CTc-nu 


^Rj »ijff5 «c?f4 ^1 

^Rj ’jRffin ^ts*w, 

sn j'««m*i csz^ r 

>ic? «rar *ii^i Rt 

»nrr<» ^ 

R-vr m I ^ ^ 

^tc^ ^fcf c»i^ ^nn ’Fsr®! 

R*i^?w ^Rq «iiRc?i Rni «it*i11 
sit?r, Ri«^ Rjpc^ R««*>!^ «ra 

wRtsfr <?r ^ 

«itc>iRTR ^z'ss^ vii^jB «rNtc« 

^«rf^ sim *fn c>i^ ^ 

cm ?9! I 

tartar cift-ni m 'sitc^R^rfr? c^ 
C5tw cifcm i «j[ c^Wa ^w, 
ttm 'sv ^«R^1 i 

*!i«tf«^ c^sflR 'sjtcif 

^Re i? c«fc^ 

m I 'sitR 'sitciiR^tH:?? RmR *i^, 

R^5*r «2if®«% R*rtw I cwfc^ 

^itc^iRiFtsipr^ (Mc^R «fai ^ 

*fTc?|5ii R«, ^aj c»f:*t? 

«rtcsiJf«, «fC!ni CRi»tta ai^{5 ^ 

•rtoj I 

’iR 1870 »rtwij •nm'hs ^^ 

w Rf »rx4& 

^\ ^^Fi c*r«! 41^3 CTt^ri, 

^sR ^tf65 ^ ^*n. 

»K*^? Tti^ni scnR i ^rRirt Rg cntn*? 

«itR ^5 iR =rt «, c^JTi ^sfla cit*H ®'-«3 
»ifat *iRflc^ ®ffR« cJfaal i 
^il’iai R 'A'^H ^ncaa ^«{|‘ 'sfR 
c^t^ c^FfTf^i STI, cft^T Rf 8 cnH^ 

^ <t5fc^ 511, ?f5^ ^t?t5i »»rf5FK, 
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wfif'« [ 32 ^ 3^ 


Rujtcsr^ ?C4 'sft’tiT ^lf«C^? 

'srfesif^^i 'Q ?itPi^i '5{f4>!rf*i 

Vll%?[ .’iti'^ I 

C’l^ CWl^ 

CifQin ^C55l 

c5c^ ?f^&f^?ic5r^ «tf 5ift?rfcjrl i 
*? n c’tc® ^t|*rsc^?i 

'Slt’ltCJfiil Jilt'S I f^l Wf«f^ 
^jtntcii ^tPrat^i ®f»ii 
«faj 'sitcuf^^l ^f|*i‘^ '« 

5fC?lC^ I 

«I^1I C^pfsf CJf-l >14 j^f ^tfl? 45ilC4 41 
>14 >144 ^^C4 «ltf4 4CSI ^f4 41 I 

04^14 ^rC4t64t4 444 ^1 C"44, «ltCWl^4l, 

*1]tC4>&t^4 < 3 fC“I 4 44’ail f4ia^ C^t4' 4l 

^t4J, <Tr44t*tf44i “ffe >f4C=^ C4t^ 'ii«f?4 
'sitl^l 4s^4F«'4 «14t4 ^44 5ft4f| 4«i*s 

4t4f4^ *tr^4 ^4 C4C4 f^C4f| I 44 'Sf^, C4 
^4^ fwf^C44 >r® ’1^4^4 ^C4 C4:^ C44tC4 
^tH4l ^449 t?ltC4j <2lC4t4 454r^ I 

44 ' 44® 4t?J4 15'5t4 ^C4 'il4- 'Q-^ ^44 

C‘44 '51141 C4C4f|i:44 I *44 '« C4 '5tCf4 
'siHI *j[4‘l ifCKCI C4 ^'itl C4'^ '4^14'tll >f4C44 
41; r4®t4 '44 ’n ^ C4 44^ 44^1 

C4®f4 44t4tC44 444 454 1 

4t4ii’ir^C'5 C4til4l 4 n^C& 4 f4C?F 

vflC4tt554 I 

^1441 444 144® %m ®44 4C4 

54 44 4t4 44, 4-1 4^4 '4tC4 C44 C4&1 C4C4 
C4C15 I 44^ *lRffC4f ®?t4f^ ^4t4 ^91 45 
C4®1 vi|45fB *45ft ^‘4444‘t4 4^44 

«|C4tB14t4'^t4 4"«ri 44C54 I C49Cgi C4 
’lf4^Sl4l C4941 f44st4, C4 ^14 >f4l <f4'?t4, ®1 
C44 '«’ttC55 41 I ®tt ®4'« 4t'?C5 I 


4t54 v<l^t^ ^t4C® C4, Wi '«^4t4 

4I45t4 5C4 4t44t4 ®1 4J45t4 5C® *ftM I 
'4tC4f45t'4t44t«rf44'C4t4l *ffi4'l 
45414 f4C4 t4 4R4Cf 444 I 
ftft C4f%WtC® C4 ^?f’^t^44' 

4&tC4l 5C9%r C4^ 4ff '49lt® Cif4C45 Cf4tC4l 
5C®1 ®t5C4 '4t44l C*^ 4NtC45 4^4 f44:4 
f44't?fC44 4I45t4 4S4C® ^1t4®t4 I 

fB4®C4 f4?t4 %4 -ttf%, *|^4l '4t4t4 

^41 44t4 C*ftt^ f|4 444 I 

f4*1^44f Wa 4J45tC44 f44r% '4t4tt44 
’®ft4f% ®t5C4 C4% Cn® vil4*s 

®4JtC*r4 4sfC4 4t44t'ff4® “tf^ 4145^^44 
ftC'fC'9 f4i®3 CfPn^ 4C4J ^t<lC44 C^ 
'4fC4?4 ^1441 Bff4tf^ ®t4 '4t«il45®t4 ®t4 9 
4C4 4C*45 4t4® 41 I 

t4tC4l f5^j-®t44l ^t4C® 4t4!t4 mt 
45«? 444 4f4t4 f44C4i 5t4t^ 44144 '4tnf^' 
C®t4l 54 I 44C*r4 fB^f4 4^4^ 

44^tf^4 4t'34®tC^ ^Wl ^441 I 44^ 
4t?^4 *Tt44t*tf44f ^^^1^45 ®4 41:44 I 44C4^ 
54t'‘l1 ®C44 4^4 C4C4S 415^44 f4| 

®t4 C5t45 I 4tl5C44 iSlf ® 'siMl-^t^t^^l 'Q ®t4 
f^4Pf4 4C4J 4141445 <2lf®44‘t4 45’l1 f® '^’14 

^54 •{ 

^:^4 444 45 4t5!4 4t?i4 f5Tl4 ^®Jt4 
cm f4C4f|C44 I ^44 41 ®4^® 44l 5C®1 ^'{ 
®1^ 5^141 '54C®4 I 54t'5lC5’4 '4®t4 5C4 

4141415 14 5C4, C54 41, 144C5 vii44 

^C45 5lBr 'silC^ 4l 4l4t4«l 4lf?4 54C® 4lr44 I 
’1*f®t 545 CfC-f 4t4l4«l 4l?lC44 541 44514 
C'‘ltt44 I 

C4l4t4 ^i4C4 ^^4^1«41 541:4 4141 

4l4 4l5?.C44 4C4 ^l4t4-'4lC4l64l5 ’4l5f45 

4"4t 4C'? ^ I «2tt®]5 4l?lC44 Hl4 Wi< i 
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•fl’fsrRs 

m I «i5 ^Ji C5f1^^ ^ 

nt?isit*rR^ CTtJfl Rfi 

c^Prln 

u)5j*s lii&tQ CT, 'sjtfl 

R[55!5- ^S^I 3RI—^1 ^5T JitilCSit I *IC8r Jl«I 
jft?;?i (srsj'^'etpi i 

cm 

f?c^ ntIR 5ri I ^t?i 

CH C’Jtsil (???IW ; ^*tiT 'S^t^ R’1’^ 

cWfcJTtij TO 9it^^ m I 

^’ij ^5it?i ■9 «t^t^ j^^iv 

^?lt^ ^3J 'Sft^lill '«I^'9^ 

»tf^ ^Rf-;csfif ’it'fiC’i 
y f%« '«.*^ dRc^ <?:n 

Rrc^ *it?iwsr sri i 
51 s^ ’iJtR’i ^1 5ic^t?i «lf«RrRcifsi 
■sic??! 

m I 

>irtTO 5¥tC5 ’1t4’>lt*fR^ “if^^ ^'^1 
«(t^ffc?^ Rc® f 
;i«tw I 

^C^flc^fST ; *tt?|5rf*fR5P ^'«fJ 

^Rf3^ 'National Committee on Atomic 
Information) sifJtjrq JjRl C*f‘f W?? «9^ *1^ 
R^fc^ f-wi c?9^t^ % I 


’I’wt’t R^'stRi'® 

(?ie?1 ^t?9 

'®itc*rR^’R '2{^t’i '5^ ^t^‘'5t5rtc*i1 wRi^i 

=^c5i ’(‘Tf ^1, *ni^tir5iii 

i£l^ i£|^TO, ® 

^i5;c*i^ RR^ • 

R®t=r R^t^ ^5^c5fg 
'«i^Ri^ I 

R?:r4i ^R =^?*? 

jj^;^—i2t^%R'3t9 (?i ^11 

^1 Jjl}'’8 ^t5>5l?F 

^1 cn ■‘Tit^ca ^tc’it 

Re’S at*tc5 I 

(2) RaH^R 

thR'® '5ft5tCi'8 m ^ca I 

(3) "siRtcwa >5^1 vea 

ch ’I’'-®! 1^' 

at^t ’ll I 

'sit’iiwa c^R 

'SftRsi'®! W’l ’ll ^'1 

iT;a 5firfa >iR»i <iR, ca m JiRl ^Rfic^- ^t?1 
^ca ca'stc^ i 





[ 'Q R 95 W (1978)4 

^Trtt I *fc^? affl <ii^; 

«W«f%^l ^ I ] 

1. *ni irfiRt "ft^ 

2 . bsf? WjS 

*tiw ? 

3 Tl^iFl-'siJtNllt^ ^C®f f 

4. ?rf^C3Fl CTCJPS ^CSf I 

5. c? s?i ^ j[^ ? 

1. «Nt« -w, ^1 

^U‘\ 'sjro^ 3ic^ 1^? ^ I 

5 ? ^C5i« «ft^ c^t\ »ir^ 

^IWt^tCSC^f^ >I*®tCt^T 501 *tC?, «C5 
^ ^ at^r %?i ^t*ii w I 

2 . ^tf\ tHpr 

«fw f«ff%*i« 81 I 

(^) «^c5ra c^?j[ u 

f\< 4 ^ ^1 4’5trH^ C5rt5t^ 5 ® 
(5Jt*I—6 f5( fr.) J 

(4J "Ssp-Sl «(5^t4t *151 4^ ^ ( 5Tt»I 
2-3 filfH ) ^1 C5It5t5 (5lt*l 5-8 fSr?^.) «ta \ 
(’f) ^C5 wn nti f1< at^n 51 

C9lt5t5 at5, *rt^ 5) 5» 5i ( 5115 55-C^ 
5 5C*ie 55C5I 4-555 5rlC55 C5t5 
1 '^’(C5Cf 8 ^55 ^5 5C5 ) I 

^65 55 51515 5«J 4 5Ft5 5l 5t5 

515^1515151^515 ’SJi' 5t5C5 ^115-515^1 


Vt5l, C8ll5l 51 «nHl5f^lOl5 51^155 (5115 
5'5-C5*lt 15 C5ll ) 5C^ I f55C& 5»I^’I 51 
5C8I5 51^5 5t^, f8C55 «t5f5 

C^5 5t®5 51^5 5C5« C5l5 551 591C5 I 
4^55 515515 m C5r(& 45-*f’ i>l5t5 

C55|| 5C5 51 5C5 55 (5t2l 4^(5 ^5C55 551) i 

3. 45’n 4 5l^caPl-'5]lN5l5 45*s 51^caFl- 
C5C5f« 5’ltap:5 «f^5-4l5l5 45? 55C55 
^^ 4^F5F I 

1 ^R5t5-10 ^ 5rl^:aFt-^H5t5 
1C5C^8=’0 5ltC3r'K5C5f^ I 
5. C?r5tel5 5t5lC5I f55J?-C55 O.C5E c^^t5 
^Of5 <2lf^5'5^ 5f5C5 C5C55 5C5r ^5^^, 
^5l5-5r=ri «r?'^ 5k55 ^551 ^5rc^ ’1151 5lfl I 
«rl5 'Si «ft5C« ’II 5 I 5t5 C5C55 '!f^C'®5 
«15TI. 5®’1lJ'55 m‘\ I 

«rf^1 C5i:55 ^5551 C'5C5?9 5^5lrS5 
ftg&l ’1^1«l5 ^'Q8l 5 I 5 I ’?t5l:5T f5^«.-(T;^i 
«rr^lC“t5 45l>1 f55lfe ^?i ^ ^.15sl^5 55C55 
45^1 r?Ml5 5l5l ^IC^f ^»tC55 fe : 
5S 5lC^'5C5^i?l 5tlrlC& I *lf55^ f5^«,-W55 
5® 5l5l5’«»C55f^l ^5-5lC5n ; W 45 C5<1 

45^1:®1-C55^C^1 45? ^55 5\«r C?5l5 I 
5l^B6 ^55-»lC911 C5C55 155^ ^5l-5l?8t5 

irl58 5515 ^C5^ r5?5Ci»5 5C;-a 5J5>?[C5 5l9 
51^5’57?5^ <4155! 5 ^ I ^1551 51^15 ^5» 5C8^ 
5Wt5r» C5C5r 4t5l5^t5 ^C^rOr, C^lsfl-Vfl’ll 
C5W 5C5 r5C5 ( C5151 415515 5Wt5lt« T515 
^ •54451 52) ^* 155 ? 4latl al55 5s5l 
«ml45 » 5t*tt4 »rl5T5*f5S 4*f5lC55 fWC^I 
55C5% I 


5tCf ■! f55«*I 




<511^1 TO !!T 5^ JjtSRr !F«n f5«T^ ^ms ^ m I liJ^POTI 
'3 wEii?r c^R m sn i ®r«i'w f^, 'snsnc'f?! i 

s(®^ i zm ^:;te srVt efOTc^rni ^ to 
^T Bnt?i^ ^c<T eRTt^?r ?iT^ ^ 1 wRfl wjfsRi c^piffi *^2^^ !5C?i ^ cwla 

'si^f >wr ii'jsr c^ 9t^ TOfT’f^k ’nta ppp i ^ffr 

c«rpF ai-om fsrfws k?j OTc^ ^ I ’^n'rj w ta w^ 

'STTOiH ?nw OTC5?r "WRtipii TOk I «n^ ^c?i?i^ c«iw ?m ^ '•nw 

k»w wfi I TOc^RT wror «!f®^ ?m?r ’»n'fj k 'gfsm sp?i ®7 wT*f 

^ w*m ?rK^ ^ I 

TOiT CT TO a5«f ^f?r, m aTOss caif^, « ^c^rei^iJ5?raT?r i <simi 
kW*R, WwT w, toi w^,—* n c>fi:^ 


♦ f^. ^iff{. ^twl I 
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SMTPS ^ I 'SlTsnPRJ '’TT^^ W WR ?Wsr '^TTfl RTTOT 

■ ^5j1c® TO ^5lV® ?fCf3 Sl«fj te ’5ic^ 5W ^ I ^HR 

^f<Trf?« «f?frc^'T^ ^f'fjcjp ®fr?ii® ^c?r ®T^»if® .*rT ^topr 

*n!»0«p »f?f ^ pfc^ i ^ 

m 5?T*n?l«r5! »RI!R ?FC8T ^ I ?FTC^'W^®5, ipn^*^1?f m'TR 51^ STR 

»(f?i«r5 55—caifft:J?5 'siw ^n c'fi^ 5i^ sw 

«IICT I 5;cff5 5C5T te ^??raT5fT^ 5T>n5tiI^ »mc«l'5 COlf^PR ?«P«; sn^STW5 

'5l?»I PtC55 SfC*!! m'ks 55 I ^95]?T, 55 5TPtJ5 55§Tt W(;55 5f;T5rRl5 ^ 
RT, ^T55, TOC’I' 559152^ ^i^¥5T5'i iflR^T^ 5555«I 5T'fJC5f ^'fl ^5P5 nfR RT— 
SITR755 c^ca ‘CRSlT^rr^’ .<im^l5 TO‘T5I^C^ I tflST^fgf »m5'3;c^ fR«55Tt*l^ 55 I 
an5T5 55 WC55 t^'sCa t£15i^ 5555 »lf» Sf’fPfR 55C5 RT, <fl:R5 ^55; 5!I?t«t C*f5 
5 Sr <8115 555C55 5515 CR5 I 51?! ^t51Rl5 ^T»f-*ltf 5M 55 Pf ^ 5C^ 5RTi:^f5 I 
«fl5S aT5 ^51 C5?»$ca5 555C« C5 ^T*l aC5RfR, 5E^ 5SJIt^nf5 I 'SRS 

<£lt ^TCaa 51^ 5;«f ®TaC5r 55IT 55 f5sC5n55ITC5Tlf5 I <rTCRI5 'Sia §2.<WR 'W5T 
5T»n 55 5T5T555 f5iC5n5SJTC5n?5i:^ I ^TC'fR RT^T 55 t5P55 

55:55 RiaR 5C»a 5T 5?nii5lt5t5$T:5 I tR?5"«s$ «^R5 TOW 5T5TPn 

5nf5« ^ »lff5 RTR ?R*l'5 5RT 55 I 55T(:5"T51^Cgr$ iflR? «Pn&^T5 TO 

(C5RR, fsfR i£l5? ) i:if:55 RC5I mf5^ 5C^ C5 ^1*5 WC5, 5l|C5 CaTW'Q 

^*1 WC5 I '51T5»5 5RTC»nt5!R$TC55 ^W5T13R 5T5i:5J ^^5 

TO srfe 5rC5 'Sia §5aTRR 5517 55, 5T 5STT:5nf5!5^5 5^®IR f5W5^7C5 575?53J 
TOSTR;^ an:55 Sf5IC5* 5^:5 l «ir5 ir ^C515 ^laTO 5;?"5 55n 575 5*^ ^77Ci?nf5 

5WW —:R^ ?5C^ 57»f7C«fC^PI :it 57 C5, ^nR7W5 ^57:575 5RW'l57^tS^ 

5175 5«n5W73^ 57CtfT^ iTfC55 ®5’lPfCR5 BfRJ f5C>55^C5 rIsR, i9R;t5l «f^73T7Rl 
TO I W5^ *35? 5RBF ^ Ca7t§R5fT^l5 TO, TO7R7 5751:55 R:*’^ I 

«nSi:57 55^:55 «infRP77 '5iJ7?R® ta :ai?$R i C5 :ait6pT <£^ 'snSriraifS ®iiifRPii 

^nitR® :r^, :rr^ :a7?$R r7 CT ^5^ 1 'Ria «ii5!R7a to 57 :55C^ 

R7^:«R R55515 ^ I :a7t^ WW5 R:5J ^7:55 R^5 ®intRP?7 ^SIJltRC® 55, 

:59t;f!7 ^C5 fRCaK^R R:5T "^IR 5tf5f 5SW R'JR 555575*1 :aifl&R &5t5 m PR 5^?^ « 5^ 
■TRJ 1 in :5R a;57:R7 51?^ P5:« <375 k5 R^J^^ 5Hp1 &$t5 I «fl5»BjR a;<55»5S R7R755 
<3«fP75 20 »F57^»i^ :a7t$p75 I ^5 Pf:55 555175 « 5;|’55 *i5« :«nf^ 

li:«{1s 5i?l ^ aRT»riR^5 55ief^ 5*5:5, <8175 :2nt&P75 557»r §«.TOI5 AfR*®! TOIRT :5 C=5H ROT 
5555 C5»ll I :555 «RRR Rf'TS WTIsft Br^lRlT^^ 557W'l51^ «ITW WfS® 
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1979 J 'a 

'5T?w?i sifTTs «n?r sns carfSsi 

?ivnf T»l<i,a «fT^ I 

w 

f’F ♦ffasiT*! ’lf3slT«l 5 8KIITBR ^-3 »!tgsiT»( ^ ^^5 I iflW 

csn? jnlc^csBi 5C? ’i??i51t*i I ®ic^ ’its’n*! 

^ ararsf^il^ ?;? i ta t^fcs ^sisrt? 

1 55W5 s(c*(j mi^f$ §n’n?tf« ®T»( <lf m f^5 55 < 95 ^ ^ *t?gsn‘»! ^ 

55 I m 5T?q5Tj C5, ^ Cfm^f f5C?5? ®^C5 «ni:^“-5TC^ 

?i^ in 55 I 

'5rT5 i£l| '5TMS? W5 5T5 Pt^T C’ftS W, ^5 snn?55 

^ff5SlT*f ifl^ i?5 I ^C5T ^ *ftf ^^<3 52^ ’nS, ^T5'Q 5T C5*l1 £fCW? I 

^twr W*f1 ^f^sn*! &ff5^ ^?5asi ^tW5 C5>^1 l 55155 

il^®5 5TS5K'f?r“to sns 600 5nTCcn?5 5J5 5JC5 «T5T I m*IT5«r 5T515J-5T!ff!5ni*f5 

aCJTT^ fifFT 1700 WC5S 2000 5rrTt^ll5 l 5jt^C'?5 5|T5T5*r5 Ttrin 2700 5snC3nt5 *lt55 
£IC5I5n—C5*|1 ’lt5a5ftc>f5 P^Q *tt®T?r 3300 <PITCfflTt5r.® I "511^ 

^?5ail^ 5lffC'f5 ftTPT 555 55 315 4000 55nC^T!5 5T 5T5T55 5l!f5 IWM 33000 
5JTC»ITf5P5 I 

aC5T®F^^ '®T3^ 5T5nC'3' 3TC5 RT—'5T5 555«nW555 «IT5 5;t'55 ^ Ws; 

^155 ^'$^5 3?T5*'G ®lt« 3C5fBfn’t5, 5?'f'Q *5®'5snflT5 I C^TT?!, 5nT®T?515T5, ^>1^515, 
5$T?*I5T5, 5151555, CTlfeST^, Cg5f55, siJT^i;W55T5I, TOT?®5 '#1^’ 

I <apf5 5fa3J^T, ^5t55i Ctft5"51T, 5JC5"5 Pn5 ’i;;5;'«5 

3TC5 I 

^aWT^'Q ‘t^lsfR* tfl5S ^T’sln 3'nC«f^5'G tt555T5 «n5TPf5 55^5 515T5 BrC^I I 

VJT$, cait^n «fl5? 3C5T^l5 5?5Sf 3ifT«l'C5S CTO 5I5*ll5 '515^^ ^15 
<fl5T« mft I ‘<fl', 15’, ‘W, 1®’, 'f ‘c^’—c?(S5 BfCJTj csiTeTsi;f$ aC5T^ I 

C5T’(, ^BRgin, 5?SC®55 C5I^57^, C5f5C5f5, ®15TC5!^, «£l|’15 

'5i;5;;®5 CSl’^ '5l5'35n[5T5 aC51^5l5 f5f^^ 5^C5I5 f®$ltsiC55 «;®TC5 ’nC5 I 
«I'TC51i?t5cS$ « *55?5Tf5rS '*l5ta Caif^n 'G 5l^5Bfr5l5 ’57'fJ 5TW5 5»ST5»I 

5C5f t^rfsiiK5i ®T5 ‘5i;f5C55?$*’ C'$C5T5 ’IC^’f ^^7 ^T C5C® 3TC5 I 

«n5TC55 ^ ^7t»l555 ^ C5C5J UiK 3t5SlT5 »ltf '5f5f"5 ^5 ®T-'Q CW'ifT 

Cnc5 I ai^85TC»l5 C55l?m«^ I 5ST3, BfsiTC^T 5^5 2 67515, if;5 ® 553, f5»f$ 2f^, 



^ 1 2 {^Jn, ^ ^ 2 5T5I5, m 1! 5TS15, 1 5W5 SIW ^'oilTw 

wsj^ 100 5mc»nt?i “ftf ♦TF'em *n?r i ^ sss c9>i?i ta i 

^ inff WITT *iT?r 1! CT*i5 sjjj;, lf$ lf$ ^T, 'sn^iT^w, lt$ ^ 

1 a>i, 40fd «a«;;?r, 3f$ t^w;, 4t$ ^c$ra acsj^ c<4c?p i 'st^ 2 stsip, 

1 5Tsii» ®T5i (?nm ^ ), aim ^nsr; 1?§, ^ 2 ctsis, fesr Uf^, »iFrra*i 

51W, ^ ’llflPT-fPIif SIT^JI 4?$ lf$ 2f$ iflCRI, 1 ^ 

J w, ^^Jiyisr; (fi^r^ 100 ?FK »if» I 

5IWJ yr<;^ 5nf, f^fsp? ii, 'sn^ 

J?e1T, »imwj, SfT?SfT®l5 «fTWT %’ f^lfsiiT, ^ ‘U, 

1*1, %*i «ii5i^ c«K^ ‘f®’, c^, tn;<j arai^’is Wfspi ‘^’ 

nT«^ m I 

<n*n wc^ araisRsi® sk^jc’p^ ^ ^ i m ^'tt 

si;?5iJ5 s«s*i c^rsj^ «ii7;f5^, c^tsfliT «rpfj si^ei'Q i 

Pfc^ra y[T«fH«i'5Tw 5^c^r ht ; i »iff <rr^c^ '«t’ «n<Ta 

C5i«f tow ejTii’nw ^C5i siSic^ ^®w ht i ^‘I^it vsji^i 

»f3te ^W I 

'sdsnc^?! 5icap >iw ^nsiTCffa «ii'T75i’='^W'i<s 

I ^TSITW?! «nwj?l n;^I*( ^ m 

sn*])®? 5p^ <£i^* cait^ to i <n >i?f^ ^siTCif?f ^T^*r ?Cv® i ’«nwM 

40 «T^T, 40 2a*l1®f ,5f^' ^T ^«5T^ #5C5 

wm sfw, I sic*fj 

SITBT ^^?l?r, f^55?1t'S 'Sitos 55ITtoT um t^to 5f^ ^sit ^n, «lTiI 

^pfj fn «n^ wn^ifi^ij <T'?T?f—»n wit’f^ f'sfe ^w i 

^ ^51 ^ SJK5I, 3^51 sn*!^^ ^51 2n«rt®f cait^!? 5^«l to ^5T 5psi, ^btoI. 

bm, <15151:^ '»[R7, csnf^Ji w*i1 a5«i spbt i ^vs( 
c<rc^ ?<5$Tf5PT ’<fRra ac^^sR c?n«f to, si^sptica^ wi^f, 

utr;, cbt’i, ciir^i c«rw t*f 5 *r»a “m \ *i?b51t‘|sp« -mw^ 

Tfpq'lKSRl “RllWB ‘JiSr ^T^sn I 



«rTf>fF?T entacs? i t£j^ 

C5ric$^ i?i i <si^ »i»«jt®?r a*^ ^sm rt sI^, w Tto i 

in^ tst^wn a«^ w arw, ct ta^srs i snosBi ^rw 

»i**(f's aBTpst ^ «fTi:^ I 'Sliest a;;c5?i 

5ic*fil ?5si I ?r'$‘'snOT tqs if?ic<i?i «rT*f^^- ^sws^fj?? ^rwRi 

^iiJa^n w?!? I "t'o^T c«fc^ ^ c';k 5$ sw ac^^f 

^ I 

c?n^t SIS, csT^i I lii^ csTTO;?s[?f ^s«f Mss i ^s arslsi 

^Ts^^is «l7S?:s%^^1«f STS^, f®sit^ S3v^ raw 5i;;?f ^9f 

qsft'sf^® ^wc*?H I ®iTs vfl^ csT^f fH^NCs a"sf^‘ I SRijss “fsira 

'snf ai'STras asTS 5ran ?ns^5»aw sssc'S sst at^f$ cs^ss 

?WT S*ST I CSTC^IS SnS«I ’I'SC^ 'STS^, 5l^i?, t'5^«, ?pl»5i[ wc*i?r tsp‘is®pfs 
SICSJ SIC^S fsi^l CffST SIS I Sa'sHOT 5^sit ^T^ai<5TS ^fs^ asfei® I tpfsss 

fSCaSSKSS SC'S CWl^S SCSI CS CStsfsSH «iTt5 ^IS STCSlf^^ ®?5^, Sl^, SH^, 

»a^ atef^ asics's scsi ss'sts i ^tess sw sisai ra sss ^esf^sr ^ 
^pcs^-a’ S5S 'siic’^ ratc^ssT >9^ '^ai ^rafec^is i9s? cst^s ss^sn*^ «fis asra ^rres i 

M ais «r;-^ens ’*cK-a;s'iPS'« <9^ a*sf« cs aska ^?r'9 asra ai'esi 

STS 5^iTT aiPa I 

af“5sist«9is esWa^s emails rsien” scai <9^ s^css f^fsssr a«sf® btst; 'sttmt i 
r.sTa fiT<s »9S< rara tssRCss—«9^ a*sf^ srsTssas ^tNstsI «9S^ ^aal^i^ snf^s scsjl 
aesra tsar sts i a««it^ «9 sj ss^ras t sisissas stcstww siqs stststs 
BR? n »9^ a^st® acsia sssT ss I cssss (1) s,-ss;cs (2) Isgu^^s^T, (3) ajpi>n$fls, 
(4) ^taisil, (5) S7^, (6) Ra;^ss!^, (7) fsiSsisit^T a^ i a'staPT ?c5it «9a;a“- 
STS ( » 2 j 1 ST a;s:;s) aifls arsTa m(M si slslss sra raia 'aTs facis fsc^ 

csaTPT css^s"® snea, wsisc^s srsiTsifsi 'si^usi^T esc? W'esT 5s i «Tsas stc?s 
^ cacsr ras;;sr®s st-fssf cats wa Ms eSpr «9P? arsirsTtsf 'siac&r sra im w-qst 5 s 
' 9s^ ac«T ac*a waTw sra esc? pr-osT scan caaica cents c6i«pt cs-ost ss i at 
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STS 5C9r «C^ I ©ICf CT5?fC*®!f fw ctTct t?KP CfW 

6Tn C$W «PT «Sf siPKIflt^'51‘Wjte fTRJ «a^ C^fST W<3^ ^ «£lf^ ilf 

>i;^1?r sTo i *fi^ if;^^ 5C»t-0^ ’5W pw fw i c§m w-efr 

fT?i ?i:5t ;n c^Tsn” RiT^f^iraw^ m m 

w^ar ^ I »Jf 5C»T-<3iT ^ to ^ pit$ ^Icrt to 

csn$ 'G^ fcsi-oSrr ^♦bi <si!^ if;f$ iif? siifwnw 

^♦Ri «a5ist$ csn^ acsi^ W’Q^ 1 acw;t9r 1 acsw 'sns 

in I m <a!F ^n? «nc5 mk ^nwa ^'sr cfc^ fi 

^ sto to £ri?i*tu^9i W'QfT I ’Hf’tifsr w m *n®T fi ?w 
®n^ (ffc*ws! ’?TFT) i:5pntJj| ttfcf 1 '$t?}^ 

^ TO VTT 5CS fTf «af< m fT ‘f,1^ m i s^jw rit^ >i?5 5C5f 'QcSf i 

ifiT^'Q taf a?f®, *?f<? pstsjt 55 csRqftt^ 

I ^ C5ra;?ff®3 toma 51*0 to^ ^ronwif; spnfe's, «nf 
sffTR ^5f ^c®n ftrffsi® ^sf ya^T^j ?rit i sirfiiwf to# 

CSRTJ^*^ Rf «I^C*RI «Rto, ^ TOT^to f(??I ^TT^ I 

6*tJiT^w5i?j TOfT?r 'sm^c’i f# 5i:;5#«;f to 

WH 511^ ♦nw TO ^ I ^nsRP cf»i1?i w ’tw 

fto MW I TO^ *iw; #5 »i?55, ^ c«rc^ hun 

*nfra tB'^T ^T ^ wMif 3w?r 1 *nf*iT w f# 'ecSr ta, 

to ^ ^ 

«ilf^ fT ^ I ^ fCff fflto 8!lfT*CpF CTO CTOT ^ 

9^-VR 'Bifto viTHf' I PSffftof ^t^flfBD *IT^ I TO^sriRl 

JICT vflt 5f'5C'5T^ ^l**lt'5?I ftf ffW CfT^ ^T ^TT^ ^TSJCol *BlTc?l?I Cf C^PR f(TW^ 
C'STsn 5P®1 I Wfl^C*^ *f;*TOl^ <lf<P C^T QI I 

«IRl ifl^Q CSBIi*tC*®?l 'oi^W'o CTO^ CTOP “B^RRl t^TO ^iJJf P#*? *6M^W PIT^ 
5f^, TOf csififc*^ «p1rri «wj to^ sRite ®toMT »wto 

K? WRl ^ ^ I ‘iWl ^9F «nf^<5Bl <1**l^s?l to^ Wl^ 'sncf fC»l TO f?r I 

^(^<0, vitofcw c«WT, ^iWTf, sifjaw*!, $fTO, ?iiefTO 
tP^ ' 5 !‘K»T «nf Kim aiBtow cto^ asto 1 to «« 3 w*i »wto 
fiT^ tni^ I 



TOP? 

®rm cms ^®nf ^ to«(?« ^ ♦n?t ?r«; i’ 
w?n^*n»r$^-^i;irt ^7 *p»rji *n’«(Wit^ 

5PIC^ fTI’PI ^ITOTW-^ I 
9f3TC*n“TOl1 ^ WRl PTW’ft TO? '51?^, 

WTOI SIT W’Csil WSR r 
?i«7n?rc3i 5=7 to «i*Rnto ^si— 

CTO SIT s?to SP5 !?M?F l’ 

5f5i c«fc^ sn^a 5C9i^ ^ ^ TO—‘'TO, 

^ 5=7 «iTf5i 'srrw-sil®! i’ 

87'5T*rr5T?i to c«fcsp Wf ?ptiT5rt5t*ff ‘—PBC^torsi 
?IC«?I $TO TOf ^ •* 

'5IT?r TOP TOI—C'ST 5»T, 

TOC*!?? TO TORI cftwT mm sn r 
»i;;^a?TT m c«r W3 

W W'^5IT-^«RI I 
^ m m TOT—*«ic5T w to 

TO TO 5^ i’ 

f^l^PR 37g^< ^ '5^ TOP?—‘'5«n»5 i 
C'STTOTl 'sn WT aw 5^ ^ 

'sto OT ^ 

ton TOTO ton;<'5ni ttsTs? «w^9i— 
c*PT to ’ofi9ito'8 ^c*fti aw* I 


* f»lfl> ?pf9|TO*700009 



n t«f 1 





tiKm A ww F-^ \ STS a«Ksi 2 sit^ 7 sn^ 5 f^ 
sitSf ABCD ; ^9^ 3 jit^^ 7 sir^ ^rt 'kit ^ DGFE i 
te ta ^rr^ tw;*! »w?r \ c>n«n A F-ia pic^ 

91^ I i^, A F-m 'f;;?i'j csriiN^i? 8*6 sn^ i «a?i to ♦jIto’H »f;-^ 

*w I 3-44 sn^ ?naT (AL) ^9i?i, ^ 5*16 sn^si stst (LF) toit i 

5T5W prc'5 ^TCJra ?iTST?f 5^1 mm i m *nw 3*44 sn^si gi«T 6 88 
SIT^ ^TCJRI 57ST?l JfSfTiT I f\:^K, ALF ♦« tfPT CTT$ 12*04 SIT^ 5T®! 
«[?«?*[ ^ I <A^ AI3F «R;?f 'sh^I'Q ^ jisiw •n’tw i 

AD + DF = 2 siT^ffi ^nfffRi ?fpsri 

+ 

7’61 sn^ W!?J?iTsi 

- 4 ?n®T 

+ 

7*61 sni5»i <rrc’i?nrT»T 
= 11*61 ?IT»7 

f^, tfl?i w^'Q ^fC9f Jjtnf’wrr^ F-aj ^irt 53rffc»f!T i wm: m :mm ? 

[ c*jW5 1 




r.^ 

♦nc*! v' f5?f ^j'lTP® 25 ^!— 

1. *‘Desent of Man”. “The variation of Animals and plants 
under Domestication”. “The origin*of species”— tJShrsT 

(’sr) Msm, (sn) csf?f?i csrc*^, (^) i 

2. mM m 

(«I) 2 P| (?sn) (I) TO 55 JIT I 

3. ?Kf?l C5n??« ' 

(^) (^) «il^f<?lt, *i;?tTI 

4 . 8 ? 1 ^h*fn?r o sto— 

N «uif3*$$5T, (^) (^) i 

5 . 3 ROT ^nftfsi (snsl^) insi pf'S^n i^csK— 

(«r) (Homo crectiis), (®n) (Pithe- 

oanthropus erectus), (^) taj?©i5<nc5iJi!5i5i (Neanderthalensis) i 

6 . <fitfT zi^ m's 5 m—iflspT lii# 2 n«i^ ^ir^i ^-“ 

( 55 f) (^) ^fSRT, it) 5 lc;i]t 3 fyi;t$Ji I 

7. (vi^hite fibrous tissiic)-^ a*n^:— 

(^) (collagen), (^sii) (clastin), (^) ?RtffTfsiSfa5® 

^chondromiicoid) atSrs i 

8 . w 51^ wta (^te) *» qSR -0 tw* 

(^) < 5 n^C 3 T?mPi: (isobars), («n) (isotopes), (^) «nfe5PT?i 

fisomer) i 

9. SHw'fl ^ ato*Rf >a^f$ 5C5i'TCR?r jiw— 

(«i) (caulocaline), (^n) {^ 'sifiR i 

10. wiJJiteJRi Pita ^Tsi— 

(«f) TOfisn^, («n) ^pfsn^, (^ 


•15/1 ta PR, ^fiRl«1-70006 
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w) fewTCintiPntsijRi, («rT) (^ te »n cg i W • 

12 . urfi^irii ^ i?Rnc«i5i 

(ii) wi*0, (^) (^) wi®^ I 

13. ww" "a^Pb^"*” t*fcs fm ^«nffCT— 

(«t) (5t$ CIT^WT (<-part,), a w (^part.), («ii) 81$ 

« 61$ 1^ (1) 61$ «iT9wi v«n 41$ ^ii$T w W® 5w i 

14. W<E.c.t. 5 i;;b 1$ a1i«5rT 1^^^— 

(«I) (^) (^) I • 

15. «;$ra baail^w RTsi » 

(31) Zea mays (linu), (3 it) Mangifcra indica, Oryza 

satioa (linu). 

(5!5iT^ 162 »i;«5fT?r ) 


^C( 


it— 





) 1 

>6 *1^1? 


) 1 

<2l^f«i®1-3: or 


«1 


>*•0 

«1 




ic*irf*ftuti 


«1 

itsfl 

>• •• 

<» 1 










iCN ifiRF CfWl 




















'8 (?im 

•Jf’I (Water-projeclilc) *g* ()-aa^ «tir 

f^nw cw «$! asrrT'rs w cvr arcw #5*w 

(parabola) i ^*fTc^ 'sistri 5f?ict '5R;?r;»(^w Wsi*im c«fc^ wta on»n 

8crfia «n?rT orc^ »i<r ?rtii siito .g^ i ^ vjs ann^f 

wa ^sTTOTT ^i!?i I s?«it to? «nt®nwT ?wt i 

aonvrtff *rai^«^ :~ 



(1) 50" »RT iRicra \ 

( *RlT^inBI ^ ) 

(2) iq^ »$jr® (36" 5RT ) 

(3) 60° csncn ?t^CRT (1) 

(4) 6" feesT 4" .£i?f$ tte c^tji «q^? mm fro «jn»n^ 

^ f5(???I R*T I 

(5) m^ra*! pw (1) 

(6) 3^x 6' X 2" snc’Bi «a^f^ 

9|i»T «£)?< I 'snSf^w ia? t^arc^ ^s- 

<505^1^5 ?«, ^TOT 'gfq? 5CT 30° RfT*l ^ I 

siw?i Dwai® ^tcSri «R;^fsr^®ic^ ?w t <£i^ asmil?! 

* cnt^®t«ri t^ijsfB^e, c<ii: '^t2vi» 24 *i?i-n*fi i 
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I 32^ 31 fim 


»$nc^ ^ wt^ra ^ ’k«i ®i «fli^ ^iwi c*w ai^- 

w?CT twira ^n«^, bjcsri ^na « nasic^ra ^«’i »f 5^ an i • srcu, ttew 

jm faa c w;^w 1 cn^isiwia pt’k^p jwh awr i A jw ta aw 

yiwgi 2Ki»i ^ <ms aipia «ncv i ajpnr »s^ ^wra 

(streamline motion) c«fci^ ‘g’''3?t =¥3T aia i 

SIC?? #f atsi-an? c*^C5ia B c^fcis R (horizontal range) ii^iw D 
I ^sRi 5}c5f -c ( angle o,f projection ) c?fT*t laat B «?:»« 
arirfsw ci^ u ac5i 5 i;b wc^f c^t^ ara i 

u* sin 2< 

^ = —R. 

aintsPF Pt9i ( u ) Wa s— 

af>r ^i55?c®ra. a]T>n*j' r nh wc^fc*^ Jtc^ra si;^ um Q TO$c?ra em t!?$i^5 ^ 
^5T?c»i cwT aia, 

Q = ffr®ii 

ai u=-9 

TJt 

Q 8—«aT?-Taa 5imcai smcaa araarci? 

arwa >tsia « ^acst Q nr<2aT ata i 


(^•s c«fw? c^T m, 

Q’ sin 2< 

R-i£» srp? c»isfff c«ic=F ara i 

^tf^aana <iiar!§ a;? c«rc^« ‘g’taa sir ?r(i ito ! 

^ c«fc^ aicaa ^1531 H 5 C 5 t cw aw. 

^ u* sin*‘< 


ai g- 


~2 H “ ■ 


H »Rw^ ^ aia 


1. 2. (at), 3. (^), 4. (^), 5. (aiT), 6. (an), 7. (ai), 

8. ft), 9. (<311), 10. «, 11. (an), 12. ft), 13. (an), 14. («n). 

15. («r)i 






__ 


«t^ 

(1) 

73t 14^ ’^t?lt»rf« ’TN^ 

^C5T • 

c*if^^'6 impf fi(if45fl?i 
«rlciitsfsr ^^1 I ^ilc=ni RsTt^i 
<2([!»fit^fBc^ ^CiJ^r (?{C^?F .^ 5};^ 

‘ii^* -<3 ^t^l ^t5’tt<l ^t^l 

f<si1^l Jffl I c?rt?I fl®ICiii! 51C®5I 

—T^vi ^'<f&c3ij 'Q ^csft® 

-21^^ «t“:*Jil '5r^5{ i 

^U\ fBsi, i-w 

•^t<^ f<;c“:’^ <£i*i*vj|1 ^ciu i 

Rcirsf c^ifijsilcij Rc“:^ v.% 

sic^t® «'h'i ctf^i I c5icTiitmi5i 

CJi:aijt4t <9^ 

*j|<^\Sl ^itCS-it^iit i 

( 2 ) 

f«i5^5}i <j cB’Pcsrf^if^^ 

^C'iiTcn til^fB Rc“R 

I <2t^j“f^^, 'Q 

bilfbLSJ ^It-<JW 'G 

^U\ MM, «r5iJi1t(t<lt*f3| ^C5, 

RlSit^’.CMJ CM ^tM ^C51 
RSfijMtM ^U] et-i'N*!! 

M3Mt«r 5pi:5C^sf I ii| «ft^? Vl) 

cMCi R®t^ fiinTCMM *fl^fB i 

MtMT^Cil, viTCifSI 'SltCSIlBMl Ml 

«M I 


( 3 ) 

^RiMtST ^nrfw 

Rmm^ «itC9itRtiil5!tM if^«i 

=¥^1 ^ I 21ct CM^MtR 1979, 

«t«lM Rc^ Rwt^ 

JTst’tl^ «iMJt^ c^^«£ijri? <?m'^\ 

C»i5r-l^tM «(tCcTt5MlfB Rc».M 

5^ I 

^tarj f»i?r-f^wfi» fifRrii 

«rl^C*|, r? 'siJtCMtiMM-lMr «{M^ CMSf^r G 

mT«?i f-iif 's 

«(5tSij ^o! cm I ‘it c2iif“f4t 9, 10, lit 
RsmRsT BC5! 1 Pl^-R®t^CM5ltM «« 

M^CM^ M|t %tRl 

RmIm I R »itR^ '5iJtwtfM«“i>i 

^’Ifc^c^ ^tM-1 C?M, M'TfM Jrn(?M5 %-£;g^ 

I lit MT«s>|Rms Rsit^ 

'Q 

SfBa^ 

«rt»R 5J5‘1 M^CMH R'?R?lt*inR 

•tifKR'Sltil ^MJT*t5¥ f^«f59lT5?I 

Rs^M *l^»|tMtMC*fM 
^Mi Ml?, PmcifM ?ptc5 R»t*rt^ 
15f^M ^ MMC® s^M, v!lt Rmm »ilM^ MMl®> 

Cff^ ii’SjftMS HIM I iHt «ltCltRf« 

etc^T^ «2ff®CMtr’f®tH «(MM, Mil 's MP^ir 
'BlRMTfH Ra, 

ft^icitnRi MtRr « ^«tcM c«rMt*liM bjiBi^ 
tsRfMS HtM I 

•ilt RafH CMsitf, OlMBia CMtM *1%B’4- 
f%C^H ^ «lC*lfM' CMtCMM cfel^ 

MPSS® tflMH ^RtTh MFCH I 



JicsTW^Tf^—-csiirf ?if*i ?i!!r, '5(t?iQ ^ I »In^^c«! 

'^I’tfs, C’ff’it^iBSi ^9r, a'wi’s?^ t 

8/1 f^, 9tJlt5fl«| C? I?, ^f^^t^l-TOO 073» «n^i|l1^5T C^i^fC^P^ 5f«’IT, ^l^l, 

mn 60, «ft3l ^ I 18 25/26 19 <j: 6/7 u^v 16/J7 

^?t»!W3 »IT^=r, 20 9/10 ?i1^^r, f^i&l '5lf'8'Sl^*| 

'6 ‘D^fS •rf^CT 4 ^‘n apfS^^ I 24 < 5 ; 20 c,ttc^t?| 

I W I 37 ’j: J2/13 

ai5tc?f ^wf5C^^=r, C5f^5p «i%=f?i 25 19 3j«^j ^ fS ^si 1 

^^9i 5it«(3W 1921 Jitc^r Ft^l ^it'e^l? tsTi'^c^i 

eif^st^ c*i^ ftajfS ^^t^'<jjt9 

I »ic®is(^N f^®t^ »ic«j!Bqf’«i 513? « [53W“!5(tigi?i 

5Ttf^^J, »i*^^ »rNt3i‘f«tc5f c«C5?^ f=^'5(f^^'[cic3i?i ^fsf cm 

c»fv, cjf^vii^i C55t^^3i 1 

f|C5i^i »l^wcai^ 5¥«rt '<3 51^15:^ *lWrBr^ '^'MM] 

^«fc^ » 'SI ^1 c^li w«i» «i?i^f^*ir<i C5i«(t?'3i ^c-sp w 

C4t(i ^^^1 ^cTln c^ »i^ «ftPit5^t3i wt« ’P^l w^3i^i 

^'Bic’fwcswc^^i ^-11 ^31^1,’tii^vs^5i;w*i 55 ) 5/53 i^k 

«ift5it5i 35ttn3 

5ri^J^t9I, ^t3 ^ '$5<^1#151 ’It’ll^ *l&^l35Pt3 ^C5|tC5F C5I^5^ 

3t5f^ 4 H3t^5n:33 ^f3«ff^3 5^91^ ^^9rf? «rlc5i1^ 5 ?^^ 1 

’sfic® I *t\U *ff3c-iw, ?i3fi} 

« »CTt33 <2!65»r’Kh m «{3PlW^ 

^fi|f^ 431 «rHl 3^31 «rt^fCP ^«f3f ifl^tf^ I 

*>IT31 ^3 f3^?l3 5pfi|^t'51-700009 





2ii1(1979) JP5J5 TO? 
f9l^? ?tC?W&? iTttfl ^C^rtcn 
0 f?sit? 

RjJCTHf fflStsr 4tifffl? ^?t«R .'5t??k? 

»ni^c?? ^55 

?3t ll*r^ c^i ^ jfst? 

K <1 %?t?, c?t? 'Q 

*!?t^C?f ^]VS «Ft.% ?t-vSil 'St?!? ?twi 
f^at? 4i5t? ?y?c^ ^f%J|?CTii iS}f^f5 

^ 

*1^1? ^ 5Fr<^ i 

ve: c^asfJi'? c^i^*!^!’1^ 

^'f:^ ^Q>ic? 3 f<;%9 'Q 

R'^, ?5tc^? -si^ssRi? R^?*i cJf? «i;?? 

€fcgi 3jt«i 

j^Rcsr 501 i>t?si *rf?i?cT? 
c€^ nR?? »i'5tnf^ ®: 
c?fc?? fifirfsi ^ I 

f?% 3 f^iTTO xnu 

R''®?*! ?fC?? cki I 

'mc‘1 i;?t? Rfig ?rtw 
nc^f? ^c?? *<?; r?^ 


?i^t?i:«i mW »rtk?j? ?c? ^ ?w 
^?t*( c>Ri <41 m^ cwr 

»nwlt *itk?J c^fJi m %f{^^ 

feCVJ « 4|C5^tt ^ H?^? 4{f^k?? 55it? 

*it^? ntc?? I >f5iai? vd f?c? 

?tc?l«isr|i?sr'« «t»K^l? ^c?t«R 
'sfHJt’W' C?t?l fai^Pi? 

w^] ?? ?t? ?5i’ I *1^9 m «raf?tf 

c?’! ?c*>rjt^«at? I 

^♦Im'P 

14^ (197 ) 5 Rajsr *lf??i:if? 

ten m^’’ 

«lTt9t«r? ?5T!l 9? I ??^Tf5 

RaRi nr^?c?? 

»r«1<if^ c^aidJil? I 

»r5t? «lt?C» 

?^«t? 

^9, 959|5ptf% 9t9 'Q 9fl^ 9t*9]t*ltHrt9- 

*1*^ «19«I C«f5ll *T5t*lf« 

r9«1^ 'Q 91519’ *ti^9S «ltCS|1Ht?, '»ni9’^ltC99 

95l1«9Ct tofJl 9C99 I 




^ tarcif «iT9rT5i't ®f3 79 sirn ats 4^nr 

‘^fTSPEf (fn-23, «TWT 5pfei^-700 006) “'Gfgnrfsi f«n^Ta 

’tjh; I tat aFic*^ i "eTgsnK c»nrn?R 

*i;?«iT*fm?r {3r??i«fnfsi«^) i T<*pr bt^tj trgc?i cai^tiPiTi’ia 

aw I 

* a^*5if5a 

asrta fa®H 

a^Ta fassH ^itaawa «ii>ra" aa;a ausri a^rc^a 

^aiBP? ^T acaca i BfaaTaT?n:«ia taarS ^larcaa ^a;caTa—3!:^^ ^csj'j'TTccia 

ai^sTT asaRsrl ( a^^is « «ia^!»r3) «nTO ^ aTaa*? asra'ra siTc^ia (1979) 
♦nSrrw §aa;i *a^f?3aa ajirr a?Twa aro ^ai aca 1 

aa^afsa 

asf^ fassTa alaaa 

'sifoa^a' c«n®-caT®*-«aa brj araraHra aasf araa^ a*a aTara—^laicaa ^^aiha 
ac5«$r >ic^3—atsaia a^m aar aaca aar =T*®a ac^ ar 1 iiisraj ^naai ®n«fa«p ar.aTs 1 

aa'aTsa 

a!?^a fassia ataaa 


’1% -2t^w '£(f^Wtf?tvsl ( >2t8t^ ^ ) 

Raa: “aai fa^a Pia 'Q fasstcaa «inta* 

•aa^s ftfa^sia c^a ®tfaa—-30c*i ^ *1979 

:—2f«i«i ^aapm—130C0 &tai (aac?) 

fa^ar ^a^ra— 100:00 &fai (aaw) 

fa:;3: {^) 2C00 acaa awj ^ata? <it^'i (a)«ai^ 

^itrf tf^ta aiaa^ta^i^a m:a atitc® m 1 

(’t) <7it*ma^7iacaa aaa 'aafn^ a«»aa ac^ aca 1 (^) 
cstacaa ^tal a»^a?%a, afla faara afaa? (fa23. atai 
atwfa^ ^1^. ^raaFl^i-700006) 

(«) «faa fa^tsa f<aa afaac«ra aca a*o aca ^aa; «ra’®* 

•.a afla? afcataacatw «*wia ^aia ^ ataca 1 

fiiatr-a'afea— 

^1 ftww nfBwa *fta Srfafa?^aw aiiwa ^^aH-23, naiaiaiatfe, af*,aia:-6 
atftaa 37/7 c^f^^nl^.»si era, afraiai <ai*:a jfia 1 



‘W 0 %I5|’siHTO 1^3311^ 

»lf?5t^W *®tsT >Q f^art^’ Ttf5r«P >i®t*<J» 4JT^^-tT»f1 18*00 

5T451; fift?^-^lTfl 9*00 >it*fT?[«r^ f®s f^s 5ir sfl» 

f^®ts? *lfll?CtT? 5l®iw^ «ff% 5ittJf ®tsT « ftarfsT »ff5i?pi ^Pirl ^ • l^t*I 
>j*Ri ST'ti 19*00 &t^i I ^^t*f 1200 &t^i I nf? 

5T?>Ri Jjtnt?*! erfc?FiT ^ 150 f%c®i 1 

^ sitcjRT >itc>nr ■a«'i5ivstt:'!i ‘ii?' 

>rtl5f5Fc^& -vtxii r.»rt^?”-it ’ititwi ; ^iTW^i siwj ^!%^1 c’lc^i 

TtifYir c*it^ 3j?5ii?F? n3i9i^i 51:^ 1 

5fB?j JT5 ; e/r^fSi C^ i 

fB;f^*fat, fsra3t»fi:5f?! ipfH « j3«i> >\, nt'an 

<3rarf»» it§, ^t^'^t^'1-700(X)f) {c«Ptsi-55-0660) I &t^1, Cb<p S fulfw 

C4i5? ^5% •ftc>i io 1 ‘»Tf@«i^'Stc<j c^PfH '8n3>fSirc*n ?c«i 

10-30^ C<{C^' i^f5 f'*lfs3<1? 2&I 
Tia I 

iTr?«i5 « ■>?•:,>if4f{'j 'T'faC'Of 1 

c<isM C5^ ';*^<®i -r ■ 

'Pif>lib'' 

_ '' ' . 45f’ia faasR 

fra 8 l^fra nto (crwfa alB ^o[ 

'isfis N-ssfii ^Pabtf^ r ‘9f3t!T's f^®t»T’ ^f‘i«j>ia ^S3?»rffw agsic'ia srcw f?ast*!> 
faaaa-ij *ii<ii sitC'? wra>nat3*i ><5rsf 5a 1 aifarfaaa 

>»ir«i 'Q >f?w?:at*n ^^Tratg ^45n 3^31 53tai^Ji 4?^ cat&t^f& 1000 ■ic^ ucar ^atai 

at«fi Tif4ta I ar^cafa «rf^*fT® (abstract) ^*rcw wtan 

ctr'sani arnrfi^ 1 r3sc»fTa faraarTtia «rf>rc33 aata?? ceiaas atoi ^csr irfflg in 
atspraia / a-wrftf nTit^ta ? ?i^t*rrai afaa, sjtii 9 ftwtii. a^a ^ ai t a *f)%a»r. 
fn-23, atsn at^^as aiferast^i- 'W 006, ca^M j 5.S-O660. 
araai afsf« «Tata c^rai alf ^a 1 

aac^aia‘*i1'§f^f^ ^Pi^icar^ S4 ’^^la atr«t ‘i^ca af?ai< c^tai acaC'Sja 

aataia w.9 fga sitaic-s^ btlf^Sf atf^c^s ii'ta aT^lC'? $c< i scsifa"®'iiaa 

caf? a a^fvft af^aial ^9ai ai^raia < 

aacf >itata«('S b^f^ai'e afoial^i ninfai>i«ia a ifaMai 

aitfifta I ^<i»! "> ^ifa-^tata '>515113 ^1 "lapli) aty-sii jiacii> aTw& tJca^#! 

*i4fi&a f?c« $ca I ?tac^ 'sft^i^Rsa a“NaM aia^u aac® ^ca 1 

?iat3ia >r?:aF <5cai Hta a sn st'at ^a sn 1 aaa 

♦rfitcaJt I a»taa ^rjjcraTjfr's ?ra« atafaa® r,3f3<f ’itinrsii ?a rai 1 xiatfa 

avi ?pca «rt*frac*iraa ^ffaa^'si. <iraaaii a *iia3^tii '•^iraasta atajra i 

‘’sstJ? a faut^’ ■^risasfa ^^3=’ aatC'^ilbata wc?' '.-35P1 'iiaica 1 

•w35T»(ai afta 
wtH «f%wta 


JNAN-O-BIJNAN 


R»gd. No. C 3t>](4 
(G.P.O. Calcutta) 


March, 1979 


I 


# 


^rr JKT5T.1 « JtS^rfw ^ 

■>'*?< 'Vf,<»< fV«ar«r4'~iri, 

fltu^ ^p.}f 

• <y< 

V9f^ « ■■;«!' ©.'■pi 

«nT*i- ♦fl*- « 

‘F*i 




ft** cdia «fi»i5i*t5r-700 m)w 



rso^t^r 



■itw « 1979 


^%f%5 ■ 

®|if 8 ^@l«t 


^rwi 4» lafarw, 1979 


«fft^ * ' 

c’vaajf'T? ?rwsft?5T ^1, 

V|l»ir«>lT'r iP1f« ?frsT 

4^»»ntnt«fit?r. 'srffim fJr??, ^?5rarirf<f 

irfy? I 

¥ttr»nr 

firwtw nfiriw; 

’Tciijar ¥?^ 

P-23, ?ftif1 f!l& 

^f^vr«1-700 006 
C^Pfif: 55-0660 


atf 167 

:ff5i^ 171 

3rtC5i®^*»f5 tof?! 

fsiWtsf aaif 

f«fl c’fT'n? 4rfR^:»i?r 173 

C9!«f^ 179 

iiififl^i) 184 

^r^“f 5t|t*ft«(it!r 

<itc3it<nr f:rui[ w c^*i f (2) 190 

Pf^sr C4fi 


JTW « 1979 






•jil C»I4? 

^1 



211 

citat>r 

196 ff??:?ta? f'? 


tnrw, f5f. ifta&ir, 


IP. <$f[. 49[, C^5|^ 

<frtr?:^? «f?vi 

215 


?iTirN?t 


«?•• •ffSrw 

202 C«C? ?si 

218 


c?t? 


. 

fSwt? fl?t? *lf?f5f« 

219 

f^Tftw f?wr^ wt?? 


220 

-srffl*! ®inn:?T f?wtPT? ar?t^i 

1 Oio n«JI 

203 

221 

r-wtf^ ®|T5t^ 

?lpr? f?®t? *ff??«r 

222 


1^ 5PCT(5roi ^ urara ftitro— 


4ic?r f^5STtf*f3f ^FTtcinn, '« 

'S Ct^retefC^ 


nm^ 51^*1 artisi^ firfarc^s 

7, »tV?r C?t«, 5ff»f^r^y|-700 026 


C¥tJT: 46-1773 



ef 3 ft et 



Stiffs 


yD^<n 5if«>it»i '^z*i aj? c®tf®l-atftr f5c^ 'Brfcw ftni i cw^ifsT 

ft6?*i I f%ft5 'fit atftf fi®T *ft?r?[t?r 5 pc^^ 15 ^atnr? c*f^i c^iw mwr\- 
^ciftai I ^^cutc^RT srtfti^l c>i«rftsr j at'?! ?pTftf?tm? ^®irr?w i «rWtr, 
5i5nr c^aisi, ’it’xa I viisrl atfN ?=itftc®T 'iisiJT '®it5(?p atfti? 5r«lsrl «jtt^. 

at^f® 511, »f?ii a?:®! i c^aftr 'sit? C5ir«ft ar^ sti i 

^nr a'Q'ra a®taft?r c*w ©teal ca*r atfal?® fwtai,—‘5rr^, a«t?, 

^cai t 'srt^^ a®!®! fact a®! a^% at^fiftre ftp 'iica^ 'fltai' ■^fftnft 

asftr ai casa, 'ataai ftp 'aasf? c'stc'sl-atftf cac^p faPe^ 5 ct atca ?’ at^ftpt, »«^a 
asters atacai ? ar^ vsa^ ui| ?rasa arttra *r5 *r» at^f •aca'- 

‘iiad? ficaca caai att, 1940 atca 'star® area 5 cir at«?ta ^♦aartt ata tiaci i 
C5it& atcaa aiajl faa ata ^wta, ftp« >aa wear ^caartica at^f at^a 
)969atc»i *«t a^ari caca 'atca facaf^i aft?T, atffw afacacai atstfa- 

iiratca i atffaastc®! «tacwa arca^ aracait as®ta ^ fa^rtasa asaca at^a, aftr- 
fa*x? ateti ca®, ftp'^ ‘^aa «l5,aa:af ca^taj ftia® ' ipaftr^c»fa acsr acw at^a 

I 







168 ] 




anrf’iw ^ cwtrsi- 

c^*rtc5T ^ w»rt<rt? fSr^ti ^Rm, wf^, 

ptTff 5W2rr^ 5^1 5twtm m 

5^^!rhi5p ^nr ??t^-*r53r 

«H^>T W5, «rr? CT^trR-CTflrtcJT ^5i-^Pt?r«itRl 
Tf*PT Xtl?, W \8 sis^itifw 

I 'SJfT^rS f vfl«iiT| 

cat’ll Ttlli? Rl, f3|l^ 'fl? ^ 
I 

af ^t^r^j'hiT C5R ^**0 ^c^ir 
f»jr?! • iflf^-'sf^ >r^Rt*r i 

WT <<si!T af^tai c?«n c*r?r, 

^ ar? I 

tiUFT fw?r C3r, 

«rff%T c^ afk^Pi, ^f%? at^ ai- 
"air '5rf5icBij'!i«tc^ a*af%^ i cawir atf 
afircaa, vfla? ^ at^ a*?’^*i 'srf^r'a 
^^a? 5^¥l I 

a'Sff^ ■■i«i^t'5'r? f^arr^ 

af^«^fa*r ®s cafasi 'sttfa at^»JtaTt‘i^ 
atac^a,-ora 
a^cn? astw aat« ^c^ifaait^'atlca*^ 'sitPr' 
ai ^a^l’ii f^Rfr^ «r?pa fFS^Ftrsr? 
ac^ 'wa^rff^ atta i ^Ra caata- 

^ f3rgt& ataatal, 

aw. ats-atfa aat sata ?ca atca t 
atiatf®?p <pai! 

«at aaiiw ^tpai ca, ®watc&a astarai 
aafcaa fa^ta-aascsa *Faapf% aica '8 
aiv ciPfatrai ai asta^lSai atfaa faatfe 
•^aftcaa *iica5atr?f faPs^ cars i 
' ■'Wfli'a <aasl? aaaita facas ®: aitfa arfat- 
cai art^^a apcana i a^taa^ asra 
t^i, toi, ftifaftaft, sfacata 


[ 32^a a<, 4<^ aw 

a«-at^ ai catrs^a atari arfawtaaas- 
®tra car<? cara i »aai atl? ^* 1 :^ aa»^r^ 
atf^a ostata away aRira 1 5 tata ^at? 
aa ata-aa laat arta^ atataa^a tpaa caca 
a^ aiacs 1 '^irwa atari <aTOi at^i c^a ? 
ailca far®&aai faastft atrial (caaa— 
^Ui, atwatfa, ^aa ) uirira aicaij> 
.aar ca^ar^ 1 ^saa ^Iraa faastft at^r- 
c?a atan aicaas ^ca cars 1 'eai cs\ 
^ 5 C=fa a3p, tta-55[afa ara ata 1 
'sraa fa1%tra ^’®yi a^al 5 a 1 aa, 

cataitaraa aststaafa caaa aiarai 'eaiata 
aair^, ca«f% casc& atJp aan 1 'sai 
atasra castata ? 

a*®%'aasf? ^rf^raaca aal ^rars— 
c^t^ car^ t^aa aa^a a«ta-a«f% af? 
'aalra ata-fa^ta a^ata ^ata cw, 
liias asaraa acai^ ^atraa atari *i't^rt5i ala 
tf»t si>*P I ^ta faat& t^^a atfl^a 
atc*fia v^acaMa ^crsl ala alcal aa- 1 
caras^ catail alris?, af fwa ’wtaataj a®?ta 
atata wzv 3( aa faastal area's a>^ 
arat^a 1 

lilt aaCBT Sportsmen’s Organiza- 
tions’-iiia'iiafl5^rai5ra aal 5tacs—There is 
more in the predator-prey relationship 
than meets the eye. Dame Nature 
fitted them for their role and she is a 
wise old Dame and knows what she 
is doing. Don’t forget that you, 
Mr* Man, are the greatest predator of 
them all, and a wanton destroyer if ever 
there was one* 

ata.fa?,?^, «r?f^ -?rf^a caata'^^ 

lilt aaisica aratwi 1 
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»fl<pr ^ cws. i 2. (AMtk«ticaI)— 

? ?r^?r , «t^*rfilr5TC>T ^ *p4*r to «r*rtf 

«rr5w t^irst^r ^ to 1 w fw cro 


(snm I fwtTOl TOW, «i?r:^ totot 
TO c?, WTO55 nfirm 

TOW I ?jTO?r fro, f5r%n:?r ^- 
^s\ c^ TO ?F?r1 I TO 

^rfc’RT 311 :^ TOr?r TO 65 sn 1 TO toi 
3iir^ TO c^rt^TO fro TOl 
•4tff c<ft^ ^W9i c«fr« 

c^PTO I wf^ii afirTO c^ csnrf? ^ w! 

(iiwir %TO 

>if« 35 c* TO ^TO I uiTO 

f^!T I l??rc^ ^ft^TQ ^RW I 

TOt^^ ^i:9R, ®tTO c^ 3T^«fn 

4rffl TO CTOT?, TO 5Tf TO*I TOI, 
w*fi TO? TO-at% I f^TO 

^<ft? TOTO^ Tot .to To crotTO 
TOI TO, ir?F-?t8? ^ TOt? I TO 
T5t?1 TO^ >R? ^It^TO ftTO 3^ I 
al%fafvc^ ?w at‘ft >i^?nPTO 

aTO fPTO fro, TO? fro? fro? ♦ttj « 
*rrPic^ f?!g;%? >jTOsfl cto ?wi ?p?i 1 
TOW^ ??U51 ?TOW, %a 
at^tro, f^r5&?w?, ?^ ^? 

TO CTO C?^ I TO«I, 4?1 CT51 3lt^- 
CT5 ft?-*® I vflTO C51 C«}ir? C^TO I 
TO?>r?>R?TO?t?i »f?5pt?c?, war^ 
’iTOcn? aft?siRl aTOs: 5t?I? 

Wto to? ; CTO— 

1. b(f%¥ (Ethical)—TOltTO TOW 
5*^ CTO1 TO?—cTO aartfTOy 
TO?i ftro TOTS atf?, !r5?i ^ 
C?C^ TO?? ?n TOTS *ftft I CTOT 
*1? TOl?1 CTO C?? ? 


^?, csaiftr c?f?tsii?T? I 'iiftro ^t?'e to 
c^'t? ??R Jiwr? Tow, ftFfsr 
?ir? c«rTO5T, ?? ar^ jtito c&ftrf^ro? 
?1 f?w?t? catarfar c?t&-?T? jt^w? TO?t 
^t 5 i?5rfa?, (wafti ^sTs 'srM*! 
TO ! 

3. ^TBtft?r (Scientific)— 

w at^fri TOI TOsnr ac?t«f^ 

I ?ita?5 w^awtw? TO?I vacw? 
f%p6^ TO cT'Sft? 3ic^ ^^Tsiarr? fSpst 
(Wif I 

4. (Economical)— aftsfP 

T5r®?t?c«n?t t?c*w ^t^*i TO? I 

5n:5^ toI capr? TO^rr? to?t TO?- 
^*I TO ?t?,T5TO TO4T 

'BI*^ ?5?I1 ?«? 5? I T8^ Tyft ^t^?, FfaiTSl 

?1 ?5t? ^TTO'Ri ^wwT as-atf?- 

'Biarfrfw tftti ^C? CTO Tf? I TO 

C5f aw? @®T ?t«n ???5t?, Tots af fTO 

TOTOiT C4^? a^Ttc? sfl ^ I >T?ftTS 

^afwftiTSTO? 4TTO afro, 5tft*rl 

aitw, StaiTfl TO >f???r?? TOt? CTO 
api^ TO afro ai I %*i?® apia 
aftTOarl? TO«fw TO I 

TOlt? 4T<I1 "ill C?, ?? at4V ai^?TO? 

antatc?'il'TR TOC45^ ^iftTOr ?rra|^ to 

^Cic?? I 1%^ CT51 ?C<pfe 5W I 'flW? 

^ TO ?rfw aftTOTO awtiRi aTO 
ft?t& >«TOn fro TOatai, c?ta?TT? 

9rTst«?t arto'iiapi ffti? TOai? ?f^4T?tTs 
TO. ^1 ?4? atffts^ TOwi? TOI ai JEW'S 
Tst? 4st?t?TTf? c?a ^ I TstTO af ftF? TO- 
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>ftsiT ^wfir ^-*r59f 

^c?CT«fti5T 

<rt^ ^crr^f ntw i 'irttir-^ir^ 

^<11 f^C4Ht c*r«ir^ ^t^T'Q 

m ?f I ^^♦(ii c5f?r, c’PtiT 
*rfiti:?r*nr «r®t? c^aisr ^cbs i 
^« nr »T*s«fii 5^1 

«imf, c>f-^ c?'-<rf? mz^ ^f%?ftsi <fr5r^«Jl 
5t»iiT^ » «rr?r ^9^ ^*iu?r spw 
*if?i9Sfirr9 «!r!rr«f^f nf99^ 9i 
«r9>®^ 5C9 I 

c'ft'w 9ii:® <4^ >f? ♦}«- 

*ltf5(9 <WT9 9Jt»I1W >TC5Wil 

«iti:95!i, 'fi&tc’p *rrf9^ 

9^9ST, C’f&t'O ^5ItC>T9 C*r«rC® 5J9 I 419 
^*ft9 4lf99:9 af ^5 Cf «91, 

4i9*v #9-f^5T >i"nr# >i?P9!i:9s «ir9’s 'sitafr 
9^9 C^1 I 


[ 32W^ 9^, 4«J 9^911 

«rt9 4|95 |Ii 9^91 i 9* C99Ry ^ 

91 ^^'5t9*IW9 ®*R:9 <41 99 9f®9t- 

9«n at?t9i c9a9T9 ®t9 %jr 9195^9 

6»IC9 HI I ^t9*l, 4i9sf^ 9» at9*t9 f%f99nr 

9SC99S 5tirr9 ^T9st9 ar9|t®9 9P9 9*91 9t9- 
^9 *irv 9«9 HIT I 4liBfC9r ?995t9 9^ 

^a^^5lC9 f9'iF*fat« 4199 >r9 9 * 9 ^, 9t9l 99 
at^ 9^9'iFC*f9 «9s*rtr99 9*91:# 919- 

f|^—9t^9 9S9iT'e ^^9St5 9t9l 99^ 9*91 
9TC9 91, 9It9 9tCf9 ®t«9tC? 9frat^‘1 

9f?!t9 9591 9«9a9 ^9 91 I 

C5t9l f99it9^ <^^99 9?ft9-fa?H C9ta^9 

C9t9 9rc^ atf9i:9 C9J^ 91 atc9, C 9 f 9 i: 9 s« 

9^ f ^ 9t9t^ ^ I 9rt9 991 

^519 9^55 5!p?it9 9tW1 59 , 95t'®99WIt9 
5C9 I ai:9tW9 'BfttPW 

*Tt99 9lt9a 95cit9 959 ?® 9[C9 I ^C9| »fl9i*f 
af99S«91 9t9W|T9R»^ ^9, 91^1 9W I 


1954 9t?:9 'W99tat®1 9r9?[t9r*fl 99*1^1 5t^if9 C9 ^91 at'Qfl 9919 5^915 

(1) a«t9-72. (2) C9^9-14. (3) 9t9~2, (4)157^-2,(5)999-20,(6) 9t9f9Wl-4, 

(7) f59F9—11, (8) 9919—615 I 




iic*rr^«T?k c«ntf^5ffc«r?r c^t^r 

>i:*«f? sn; ^5!JT f^, ^'5, 

^?'S siN ^5tt>nr i?t^ 

ff9T I 'fl?isic9f?r >ft»i C6:^ ^ I %r^ 
^fwi c^'fl ftfittcw cn, 
c^ar ^9^ at?r 4000 sitter i 

4000 %ir 

9^^; *tf9f9 at5r 25000 ^1%s\ 

OR'etf ^ft®^ 9*^19 25 »lt^«i C9Cir 
■il9J&tJTt ntf9C»f 1000 9«^tW 

«rtir 42 9^T9r 

|f99l ®rtf5i:^ *ltf9C9 I 

i>ft*i'n5^: 9t^t®f9 asrt^r siw ♦itc? i 

|9i^t%^ 9i '69f5i 95f99i '5rr?f9i 

99*91 at9I9 9^9 ♦(f99t*l 95f? I 09*1^ 

f9f^ 'fllfST 9sf99? 9n'rr9f«r*I9 

9ts( ^f^fl—%f*T 'SlfC^? 

^♦Itf 9l% =^^99 I 'fl9*&1 5fl9'r9 C9t9It? 
9t9Tr9s^999f?^ 'jf«nft9 9t«nt9*^«f9'jsisil 
9sf9irl ^f9#t9 9^ ^9t9 C9t9lC9S9 9^9 9*^ 
«•! 'Stfl f^f9 % 9s:99 I 

9t9n9*^i:*f9 C9 f999 9tf|9 ^9tffC9i^, 

®t5t9 CWtW^ ill 9t9I 5l9tft9ll 

C^ TO9' '99* ?lt*5 ’5f<f9'^ &tPlC«Ct9, 

9W 5lr5 ^t9t9 C9t9T9* ; 

9rf^f9 39^19 9f^f9f9 C9fVin 
ill ^1 llltfisi I 1%9 ?|9tf99[, ^t9 


9lCT2fg«lf? faic^ 

C9t9ll9 9*9>«®l 991 wtr? I «f| 

♦ff99t*f 9*r4T 9*TtC9f«C*f9 9511119* WW 
9It9« 9I9t^9T 9'^m 95f99lmi 

CW9lffll9tC«, ^f9^9'5ltC»lf^9S <1959 9fC9Rl 
«95r?9 at9 5110 m i 

^119 9Jt>I 8000 5|t|91, 9rlJ!l^ 4000 
9t|5r \8 *lf9r9 at9 25000 3it|91l 9n9ti:49 
9^ 1,60,00,OOOC95 ♦lRlf99 *lf99t«l 25000 
f99l '8*1 9*1991 8t9t9 ^|-^8*l9t*N»I Sllw 
*jf5nff 9S\5 99, ^f9ff9 99991 9**5 99 9t|91, 
*5t?n *lt'S9l 9t9 I *yf93?l9 9W 9t^9 9*91 
^3I9tr*fr^9 ^9* I iI9* 9sr5f& 915919 9^ \8^Z^ 
^9 C99 9131; 31^ 9!I 9t|9l *jr«|^9 '889 
9**5 5|59, ■9li»It5|t9 C9591C*5 '§19* *?%1 
9f^f1 fift9 I 959 9tf95*5 5|59, 8589 ^9l9 
’5f9#1 5110 8*189*1 

91^ il8 9® C9t5l9 £^*19 

C9*l9 f^59 9^8, 81^ 8119919 59*19 
^*ll9 9tl I 88J89 C9 8^9 'BRTti 

8159, *51511 '515959* 8^919 ^599 I 8l99l 
9Tf& ^T®91 'f95^ '5lf8 '511 ^ 9tf958 
*flf9l *5f9fl9 9t5l 9119, *5t5H ^[89l9 
C9ll f^ll 9551 ^5*5 *3^19 f95i9 
5l9®lll9 9?flf89 999 9t89l 9t9 91311 
9llt^f^ 94 9*f99l 91 9^ 9591 a599 
8fWl C9l 5l9'5tll9'fl 8599* ^f5l9 8f98 
5991 919 91 I *559 *jf5lfl9 f*15i9 5t9*?t&^ 
819919 8 I 99 I 9 ^i( 5|91 ^^59, 581918 
91 9lf99l %1 ^1549 8fil9l59 I 



«f%wlw 


l^J 

fni 

3rf% 3i?tc«r»f, sTtf^nn f%iri 

?tirtcw, ^ 5 i 5 t>rf^ I ir c»rr!»i 

«ft9t I ai 5 twc»nr f^ 

sitl^ai ctf^ I 

«rf5rfc??r fl^rrsm > 5 ^ 

wf5i Wt %1 > 1 '^? 

^*nr ^irtci 1 

‘ii^^ Tt^ ^tC5f 'stwsf ?Frl5?rl f^l 

c^ 6^®t&tif ^Ti ^' 

5t5i'5#i airri-fSiftns 1 <jf5f- 

5t5i?t?r !»t^ 'srfre, ^t?t 1 

c>!^ Tfw .TtcH =rt75i 

I !it5rrf%*r <rf^, 

*rt^, t% wtft c^ ?[l?n 

^ nc? cn% ^t«3[f5pR-^ 

^^♦r% I ’jif ^ 5f^ 

nfwl, wc»i Trm:5[ aw*! 

^ *fft*reF 

fsnr 'srt^ ? 5 ^ >R\ 59 r c^rrw 

^sftirl «rr^- 

CTt^n ^Rnrttf I 'f ^ cjpt^ 
ftfft®, >ii?R*i ^C5i ^1 ^sr; ^ ^ ♦TWri 
Rrf^ I aWw? ; 3t 

♦rWt'Rr faci? ^*ra TfcJt Trf^5i 
ire»i*f «itt^ 5iti51 CT^rfR ctRir, 

^ *it»rrt «rii^ 1 cwt^- 


[ 32^51 4^ m^fil 

=Tfif<5» 'srjpw arrf? «w nW4 ntein 
’<rrtr; «ii 3 i 5 i Rf, ^ ^ «rtt itfwi *rW«i 
srrf^ ♦rr?n9i 

am*r8 lfc^ ^ttfPc's *ffiMv i^lrocf; 
ctI 5)ti? ^ *rtn sri, m- 

cst^'s, srtatr® finrs? cvcar srrRii «rtc>r 1 
3itar»ii c*fC*Rr ^rrl^ aW*! «itrf; 

'ii® ^ *rf^ CT, 'fl * 1 ^ srri? ^[*%i 
nw*!^ c^ Tr% ^5|%r® atoR rtI i 
'ii«R ?Ric^ atf?, “^41? 
c^p^iif «ftRr ^j, Ttfisti *rw*i- 

51? I c^ ♦rr?t«i f^? ?t? ^t5ii c»rRi 
«fC9T 5T^[rsRr «f9i&i c^Ftwrc^i 

^?*Br I ^ 

^1 (Rtffewtsi CSFtfksRT fWSi 

^sf&i sre®r irRral f^w»r 

c^itRi i?t?t«i 

^ai:? 'srprt? 'ailHW? «it??*i 1 ^?rfl ?1^- 
3T^ I Ftf? ®tif srtti'ltww, ®tir 
'5rf%w!T, ^t???RsR>? ?t?«rfc»rr^'srPsw's 
if^W I 

??® 4?s^9f'?tK>i^ 'srfiawR? ®tif 
«rf?'Q ftsr I ?totw!i ?rf5Pf yj srtRl <rr^- 
♦prt^ ctI «r%TO 5t?i 5[?t>r^ 
>6 aw I >T55r ^tsrf? 

♦rc? c? ^sitre, 'fl<R 

^ti^rr^iRT ?^t3T I ?f? >|5W ?rftr?R&rt 
faF?t? ^fTft?i ?T^. ^ «rrtlw? 
fsort^T cvRirr? w ^ yfttw 5ii; ^ 
^CT? ^^*1% '0 ^*rw wi*f? 

I 




ftaf* 


af^? f^r^ffl- 

9it^t?r ?>n?pc'r9 c^ c'f’fl 'sr®^ 

^?*i ijcs? (7f 3! fm f5f^!rf9itsTtf Tr*v5il- 

c^rri? Jf'W ntPRi >irflr « >itlc^f9at? 
ntf<flmr 

c^«n 

CJT<ltrJr8 iTtRI C*fC’W I 

C^3I5T, ?it?r 1949 ^tc^? 

il3r^c9f '3srr$>f9nt^ fiTi:?r 

gni# f'^ts, fC5i'4* «i5pc<#i9 atf«fPf'fl 

’fCJISTiT 'JCks •<«?? bt-lil '5i;pi:«! I 
'srr«iit»r'a ^rttsif^^t^ C't«il 

^Hr I (M x&’ 

?itc^ 7501^ a«rrf«?r ntf^? 

c»f«n Tf? 5itaf I8f5 awtf^ I 
amRs ciu? ’it?'® 

r^5t<r c‘f«ri 

'5ft?r« ^ ?r^ni?i atf^iii f^i^f ^tc? 

?r^ *rtfif?r ( ?rr%5P ^tfar ^ 
awtr® *1^? >rt^Mf?r ? 'iil 

acw irrrc^ ^*105 awtf^ >rt?r5f 
^ 5i"»r5^^ (>ir«ft?‘i 9u^?f 

) I «it« Tff^ 5jt^ =T^»fsrf^ 

«rr?pro ‘injiT C4st5i 3Jt*nTf«f^^ ctI I 


*wt?r> 'fl 'srrfe^P'Ht *t®ft^5 
51WI c«r >itf9 ?f^3itJi) f^arf^ <ft?«n 

'8:?? fi^ 

atfn^^ i 

a«ftf^ ^?*N ^5tm 3IW c^stif 

’I"*!# (?1^ (G. G. Simsora 1961, Priciplcs 
of Animal taxonomy). 

at^-f5i®r#l?i fSpTtJi w c^ 
atf^r^sif^. f^5?*i cir<n sit? 

!rfsrf95p5r 
(.y\'S 

I WS1 ^i^\ <M?rc‘i 
(mutation) «(tta 

c<j‘tl^ ^5^ *tc?r f^st '& 

f8T ?tf^ ?jia '8 to 

'5rf%^j^ sjst?c«ft ar®T^t 

a«tf^ i 

?pto?f >it5tr^ c^tsjfi ar(7—c^ ^t? 
wr?] I awtf%?r cr^tvs 

atf^csisf 

>iti5tc^T I |f5t®t^?l fa»ri ♦ra^’^1 49ic^ 

atC?Jf C^t^l |r<f C45t5{ C^sfJT 4?^? 

at4^ C4f% 3T<aTr?r's c^fa «rto 
I ^<n 


f398,>si*r>f, *rf=^, ?|sf^ft^i-70005.5 
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5?r atf ncsfc^rl c«pti5 ajf? "siti:^ i 
iifliPt-^rrarrcwi? 5? ^t?r 

c^tlS ni:? I ^ c^tR? ?»nr?f f^i- 
•itefl ♦ifvfcsnr ’srPs^f^?’ 

I ftwtifki ♦nfl- 

^rtsTfcwiir ^c<f ^'sw^f ^*r ff% 

ntH, ’FT?! 'Bt^trJTt?, 

3ifl:5*Rfff ^t*f- 

>f^9i 'sRTf? >pit!T ^r^rr? 
^ ^t^TQ a[tJn ^t?r*f atPiir^TC^ 
tf«?rf^ w ^t?r I >f5r >rft^»f 
>r5r«r ^ ^firfanr c=T?r i sfwi 

jfsf nfirr^ «rt»f «rt^? fsof%®T i 

wtc^nr ^Rj atftfrsRT ^?*f*fcwi 
♦ivt's I 314551 'Bf?rTtir 

lj* I W4 wr»|3rr®tr45 JTJrtST ?t4t5 4T4TI 4*^ 

/ 

^8 *rf44^ iilCST ^41 

•ffk4’TC4S C44 5ltC5I3f 4SC4 CW^D f^fei 
■^4<^5ip^44 4S9)I 4STt4 I 3rJi iji«i1 

f4« 1 ^ l 'Bltf4»t4 45C4CS4 <5115^^45 
^544 3Pf>I5|^55 <;^^<5?P4 « 4t5n f^5I1 
45nr I 4aTC4F 4t4l 55r#4 
4t4*rfC45 :T4rt^ ^ CT'QWl 4t4, 45t4‘l 45f4r5!4 
>ft5t^4T 44 444 a4t«l ^4 4l ^^445 ^41 I 
C4f«I4 ^4 45f4ST-| 414^4 ; Wt4 ^44 55tr'5 
4t745 41 C4St4 444 ^^4 I 45T4C*f^ 4? 
f4irfi?l 451451:45 4rf;s4if^ *K4t^ a4t«f 
f5PTC4 4*n 454t4 *(454t4?l I 4tt C5t45 

♦ff?fi:4m4 4Dr 9p?t^ 4snr *I4?1 \s ^vnta^si 
4 4 C4C4, f4i:4:44 ^4t4® 4t4t4 f^t4- 

jTf® 454:® 41:45 1 4tf44 41^1 c*r«n fiw 

®t*f *ff44t545 41445, C4f»f4 '5t4 5t5? 
^ »ra», 4r®t4*(4 1^6414 C45 5:41 TO. 
^4stip4 'G®t4 4 ® 4l4?44 4t ®t4t4 nf44f^ 


[ 32®4 4 ^, 44 4411 

^:41 I '«45| 4:4 C4f44 ®t:44 f(^ TO 
^4 344 I ^4r*n4^Pr4 CfZ^ C44l C»rt4, 
TO 4«5, f4:4&, 4t4l 4rtff^ ^ 
C44 4«r|® TO 4t:*I 44:41 I 40r 

f445f4® TO 44:TO 4® ®t#1 4f^| 

4t4t4*l 551:4 441 54 411^45 45745 *lfVf:*14 
4rf^4]fg54 c*i4f4*^ (®:4 45:445iR f4a!tiftir 
4:® 55it:>if44sl4 song sparrow, 45t® 44); 

:514 C44f4*^ 41^4 1 €14514 ®4:® 
4141 C4| ‘ill 414414 C45l4 a®14f 341*1 C4l I 
444 4€l53^51 *jf4ff C4:45 145114 fsTfs^^l 
®44 f^i 4's4145 4li?3 ®1:5nj ^1441*1® 
^sp: 51 4(1114 C5T4 58 3fl4\S:44 ^ ^Iftn 
4l:4 I ®l:5r4 4 ^* 14^141 ®rr«r t45tf¥,f44f4t, 
4ln, ^€(4, \8 ^41&141 I 

‘5454131 f?(^f^fflTl:« 31'841 4l4 I 58:44 "ift:? 

4:4:4 3lt4f®^f445 4a1f®:5r4 i 

fwr€t4l 53:45 4:®!?! #4® 45f^ I 4f®l| 
|4llt4l ®rf^r®4 4(7^45 4?n5i feT{4l^ 
41^141 4»:4 I ’5?l4® 4514®! "siT 3lf«ff :»r» 
3l'84l 414 I C444 4i:^^4l4 ^^45^-3115- 
3i4, '5f<p®4i 41:4 3<8fif® I <4^4 "nTl:? 

’4:4:4 >545141:4 ®flf44 W*rl€l 58 ®(®f4n5 
®1:44 4€1?3 *^*5454:44 ^4fir^T I 

^5»ltfl55I >8 ’rfVfm!f1W 
^®4f:®14 3l€t4l 14^44 ^ ®1TO 4t4- 
44m 4l4J, 4l3r?l5T 3^f®4 W® 3f^TOf^ 
‘511:® *jf4€r4 jrrsTi ^ststo 3^51 

551^4® ^ ^ 'stsp:®! *ri?l4 45:^ 

4l>TTf:!T4 |4m 41441® 4l4 C4:® I 4(1414- 
®W4 3f4i:4*I 4(^4l€t 351:4 aro 3lf4fW4 
f5TO4 3f445^ 4I1P1 I ^ 445® ^ 4rr4»f»l45 
®lf® C4 445 ® C4F:3 t^«fW4 «lf^ ^ 

f4f^ TO ‘3®®:® 44F4 TOt C4 445 ® 
(;>*:3 ®rni«f»i45 wif® C4:45 ®^ awif® 



1979 ] 


w cwc»f* «rrPfft»nr [ 175 


5?r I ^ f5rf®H 'srtspf^^ 

Wl-f'®? f^l»l=T?? C»fl| CSfIC’RJS 

«jf5p?t? ^sw^RT 

^9C«r jfflST awtRs nt65i 

^1 '81® 'sr^csRT atff%?F afirr^*f 

*it«in ’It® Jfl I ®«fi, 'src^wt® 
afloat®, 'Af^^sn, fH^fw9nu«® ^®t&t?i, 
<8rffff^t® «rsf5# 

aiFtf% c® '5f®»csi '5rf«®i^ 5®, ®f® c®^ 
c®f®»rsrri5 ♦rr'Q®i ®t® ^c® it 
awtf®l5r®5 v^ «ispc9Rr viictsfsi®* a^Rs ®Tsi i 
C®®® %t50 C9I? (dragonfly) f^f®^ 
®1 spNr® ®’f>Rt Epiophlebia laidlawi at®®! 

®t® I ®’f%' at®®I ®t® 

®c® it awtf®l^®5 at'S5l ®t® ®t I 'stt 
Epiophlebia laidlawi f^vtsiC®® 

(endemic) awtf® i f®®» f^ff® 

r®®t® (.'lai ®tc® it a'^tf%i5c®- 

«rrf«r^« ® cRatca af®®i ®t® i ®t? sIS 
®1 c®ara c«Pt® c®ca®5 'a!::«r®®s ®® i 
Nffeait®® at^'^-'9fa®c?p a^car ®ftat® 
'Bftat® fawtiTt®! atfalaatca ca^fa^rta 
^afaata =51^ «pc®in5a i ca*ftf®«ta %a- 
fiata '5n5®t®t atfa®tw]c®5 ®sc9®5&! ai:^ 
f®9'a ®s®i 3?® I ac®j<p a^c®s ca^c®, 
ca?tc®5 ®c< a^fc®’ catr«, catac®* ac*i ® 
a®c^ a8rrf®c® f®®^ ®s®l 5® i caa® at^ 
®w wtfsc'j® ®fa^ a® cafa ca^ a® at^ 
a8ftf^ c«t^®5 «?F a^c® ^af®® fac®* a^ a^'® 
'®®J fa'otta® ®T«<fv5 5® I aai, at?. ®it®, 
ata, ^® ® at^ 'a®>' ac^® f®s^ 
f®® ^ ca^t® o^a I asftat® at^, ata, 
catw, Jjas ca«ft® at^ 5t®® f®® f«® ac^® 

1 <5r^»|«tta afv^^aia ai^ias ® 
2 


atiatfaa* ara® ^(5 f®a awtf% i at^^ 
® c'5®*ia®an 'iias cattat® f®® aca® 
aartf®; atfaas '8'aaa?:®'? -aas ca^ 
(Class-Aves) 5(1 ac?f® awtf% i at'^Tl a»n 
at® atfaas's aaarac®® awi a?aaf®®'C'!Ft!f 
a*a^ ca$ i ca^ftfagrta fasilsftPf® %aa 
a® at®i af^ia^® 29t 

a< 154!^ cat®, 2012l& aa at® 8580 
asrtRfj caa! at® i it a^ait®^® 62% a< 
46% cat®, 2% a*i 'e 0-2%aartf%® atfa ©t®® 
8 '8rn:a%aii i(^®tt#® ^«® caca at8®i at® i 
upas asat® aat at® at^af^^tfa®’ 'gca 
artcaflaii ^wt# 8 «t®cw atf^®*;^^- 
‘'5^5® f?a ®as; astca® ajaatca faca® 
atai 'aspca atai afaaia ^at® ^ ^- 
n(®sai:a® a^a®®at8 f®® %5[ ?c® care i 
^«® care ca aasa atfa at8®i at® 'stre® 
^afa® ata atp;®^!, cata<», ^afa®,faf®^|ta, 
^'Sffla®. JJta. atfiitta, =5f®ft, 

atftat'Sf, ataa-f®®i, catata^&t^ fa8-8®tai, 
a'-'^C’^bi, ^tatfa, aiit®^t&l, c'5raa®ai, 

I afJf c®5^ a® ®5C®a C4sa atof 
'srritcatl? a^^tf^ ^t®'® s artref®®si j[^®t# 
ateat at® ? -at ac®® ^^® ffre ®s^ f®a 
asta^ afaca 8 ®»^ faf® a-r^ a®^t® aai 
iFca ^za ®fc®aii> a^®j ®«® ca8®t® 
CB’fet ®s®i 5rei I 

asip?*Na—sftaf®®, faf®*vtta, a?#m®, 
at«a[at t^a, atfalta ‘a®sf5 aca® 'si^'sf^ 
awtf% I S8®t®ca® aa® artata (Anas) 
are® 'iit aTfa®i ^^ca®* ^^® 'siwa 'st'? 
asc® I «t® ^ac® -a®! a^iret ®5?Ftfa!ft 
cafaa i *Ra artcafaat « |^c®f®®t® 
♦ttfac?® taare® ^ata atat® 'are® a®ta- 
a^® areT fac^fr 3f8®t® ^faii ca^ 



Wl^ « 
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^tirw (?»t I aiwMJ 

wi ^loiftyt^r ?rfw|t^' vs ’rfiftt>f 

^C>l»^ra ? f5|#S^v5^ •Tjf^5^^5f¥ ^*TC8T 

3rt»n 'ec*nr aiwr 5}?wf w 

5W1 ^ I aw*PT cvw? <n^<rt5T i 

^ t e>ifi i y r < TfwItJf ^>11 

^i?tr»rr*i?i c^ 'sN ctI? 

'BTvr^r; «rr? ^rtwtt’i ^1 

«r«*r 1 »iif'flr«r?r fiwsR c^i^FcoRr 
fsRiRr fstrw c'lKOf ; f5iar«r?i 
c'«^ (3^ I %*fr?r «rfC5 'em ‘Zft? 
vflc^ ca^f I '5i*ij ^ 5Ti 

JTi I 

f%««*rf?aFt3R! (Osprey) 

3^^ ^'?T^ »r*F5l I *nt5ff%'6^f5I (Pandio- 
ninae) ^auiftwr? 'sitfasm 

»ff^f«rrtwT '6 ^srtrsrfl^t? irf^«ft«p5r ?Tfi 

at? •jpd^ ^ * *ff^«!t?m 

JT^w ^ «f«»C9i aa^ (migration) '^c?l i 

TTt’W 5'STrt?i ?p:si fap^a 

w»rr»tm (c^tt^n e at?!) cata 

TO*»r I 

afircac'n a:«r?r af^ fa«U5itiT i ^3tPn 
^finita c’rr^t^ 1935 
itto *rf%«i ; mts? 

c«tc^ 1942 a)%rr^ m? i 

^srt R f^yr »iii:«r? aeszw « 

iwtf%? ^ a«R5? (Tfra pTist^ai 
^inPT ^^51 »f4vt® 'a?ri 

c<fc^ «rr»rr«n ?rnr's ^Ptcw 

awtf^ %JiC4 alra i 

c>Tt¥lr»n (Swaiio), 'Qirt«^9rr? 

(Willow warbler) fSpjF at% af^ 


[ 32^ 4^ »I^'«ni 

'artr^r ^awn ♦rfw 
'em 'e^rtisT ^ tt*rr? c^jt' m ateui ^rf? 
fsr I vam m'jr ?trJT ^ ^t^\ a«rrf^ 5 ^ 55 ? 
51^ wca Tfnm «rr*rra 514 
cwft>i^4» alfe «itr4» I »art5 

cafa ^ I ^?*l >T?tt at^PSfT 
sn I val c^it^isr 'art? 

TO TOrtfr Tot c^ 
ate? fk ? a’® aff%? fast? i ca 
c^aa a65*»r «pe?, ai ?ca af? ^jlafte^ 
a'S '8fl%a]'S' 5e?C5 ^1 ^tw c^e? 
at^se^ ^ 55r\Fi 'sieir^f^ ^teat 5ita«(ra? 
(Malthus) fa'ef?? aat<^i^i aati i?e? c?'® 1 
aaese? af^tw?* a«rtf^, ^it^a 

{Homo sapiens), fae®f? aea c^easiaal 'e 

far? caea fro:?? aiai'^ 1 5 ^ 
1842 a^e^ '8rreaf??st^ c^’I^TO a’afw 
^t® 7 isT ^af ea 'amjfl cae®ea 1 c®ea- 
a?3Ti 189d f^^$sr4 at? 'aa^ asc??s 

aa? 'artta at3t®t?? »f%*i 'stca i 

fa®t^e«»? at?«ti c^caa?al, 'e 6^1 ^'efa- 
faata (atataaetc? 'artflpast? at?t?t? ?f^a 
cata* ^c?n ) ^a^ca 'arf^a? ^aca 1 
f(? 'ateaaswt'ot? 'et?^# cacas 
a^ stata aseaa, ®tt ila 'e catea 'st? 
fa^a ac&ca 1 strrskaai at^jp ^ea ata 
f?Ffw ?ta< 5 e«» 'e cafw af^a TOsta 
fla^^ea 1 at^a '9% atfa at ^atat^l ai 
■sTtae 'am "^laeast arta ^aaf% apt caea^ 
a5^ faea caea 1 caaa at'^ea at^a^ 
arwi&*n ^firal {Achatnia fulica) 1847 
atca ^aast'sta, c^ata 'eata caeas 'stac'sa 
f^a ^vt9i caai ata 1 at^^ta ^aartfSp? 

ata 'sf^fata artfaw {Opeas gracile) I 
at^m atjjteai ’jfaffa TO caca ifw?a 



1970 ] CTmr artRrfCfri wtW [ 177 


*fplfw I 'sr'r? fiHF^ 

wtispf ifi I jra% ^rtsitsT CTW ^nrwt^nwt 
(Orthomorpha coarctata) 
;rfw <«5ipl5 «rff^WT5 

I vJrl5« JTf*ti 

'siOT ff^JT ♦fT'grf I 'siwtir 
Jit?tCTT ^»n Tit T^yystT tr»r 

’nRyrs ^ i 
atttRstrftt ■f^?r ^rrr cr 'srtw 

JT^ «ft^t « ^%»r?r 

^c? srairs I ^ 
awtf^ tr^ltCiT 5nFl%? «J«tT 
®rrte I m\ ?tf5r^Tfc^?r 

®t?rl ^8 ?%*i 
I ^f5f% ^ c^1t '«r*nr 
C^TI trt I ®t?ICy5 4C?T Tf^St^ 

<rfc^ I ?rrf5i^Tr^ 's Tt^st^ l%y8 

cttraRT 'STS’f^ I fraat^ftcf^f *rr?i*n 

^Ttyst^-TTfr^TTs^ TCif?r (Apodi-formes) 
^ atT 5t?r c=^tl5 ^?r 
^rtti ’rfr'i tfictss 

T^St^ 

51 :^ w TW ata T»f tv Tfa 'ttrir 1 ^ivatiff 
^^i c a snr owl oft 163f& attfv 1 
^ t^Tita art vaoff ti tttfa 
attf^f^i Ttt « amtoit ystf^JT 
fictwa araj af«cTtf%^ 

'Httwlt war 's afvw set 

ata I apea apta caatet'e awtfwa 
favtt ae^ 1 tvl^ c’^htt afva wteafavta 
ctaatw l^kflti c®t featr®, ata 

ta^ wta ‘flwl? ata wrlttata i 
f^^titoatifl fiff^aaa a*^ 50 f^ettfa^ 
cara wf^ata ^ caf%iea»l ^tataa ata aea 
^^fiet«a aitca, tea wtata ^i^^titr® 


alt I tw vati arte ^ 
wli ltil^ w aftataa nta ^ 
ttea fk I .aw twa- wt^tt^ ttt ^ 
wta« tl% aatta« wttttta wftat^ weta 
^ta faea wva 1 ca tet a ft tat® 
area 1 tt^ atatw cafir^ aat^ nta ?ea tf%“ 
ata aeai f^a ttaet c^jet ttea ^ 1 afa 
cttaRa at^^a waai wt casta awtft cafa^ 
aat^ ata tea 'seaa ®taet c^^ ora tea 
ttaeta ca^$^ 'Q aataatf^ aea aft- 
catfati asaet ^ea 1 astai afva cattte 4 a 
atlawt^ ca afaeaet ateas ttaeta cat 
tfaeaet atet cal^ '8 tataatfa 1 tea 
^fa^at^ aft ttaet fet aeti c^set ttea 
tea ^aeti 'eesra esn? t aet atai tfaprta 
triaea ai fa®rr^ cstea caai orea ttvtetia 
•sfwtfttft caet a ^4 '^las&i a^ 
awtft I 

^t^ ^esal faea tfirataet 
catt cati 5 ttea ®ta asaett atataa at^caa 
astea arteafaasta tta^, astas, tat, aitt^t, 
ataatsi, c^si, aas ataa, atta ttaett 
vtastet tet catta, wet ^Ittta ttet, met 
aet att asttta 1 wetas aaa atftas atft 
attt® atat^tet at?t oral att 1 caaa, 
c^setatai t atata aaat^t, ttaeta 
?rfaaal t wteafatta fattfw attsaa- 
ttft; arteafaasta ttt^ft t tta^ att- 
^•atyar af^t ^ wttit 1 at^tta 
t^a t arteafaasta tfwa ast t wtaaea 
aea^ aty* wteti ^^attt ^ftata rtl- 
;qnt 5 ta t a^a ^faata (w^ta wtealatta) 
jptltrtsteaa aeat 'Ot atyt ca ttati 
asfaeta atateaii? flata taet aa 'eeai aear 
aiaafta casta a^ cat 1 



178 ] ^ wm« 

f®s[ f^sf f^»i Tjr?6 

'{(t cffw f^l fjiwirsi 

®rf «fVC5[ I WST 

ify'fR&, ■‘itfspsT, ^fir, &t1% 
c‘f«fl 5it?r 5^1 I 

I5n, ^*(atR5, nw-f, 5TJf5s?^f5 

'5Itt5)l%^t?I «rt?!itf*f 'S:® Sll I sifiT 5^ 

5t?tCJTl »I% « JPCSi 'S?! 

c*f«t C6i^ C4t«rr6 

^^ c^-mf'fJT I 

atf^c'fiT CSC® 'sisj ffc^ 


[ 32w^l ■^, »rwi 

cJT'<rtr5i'8 c'f^il I 

AU i5?*i 

^tfts JT1 f«fC5T3 C^t^tl I '«! 

5ist9C*it atf^'¥^c®9 >i?i:5Cf ^ *iRiarr«r^' 
a^tf^ c<»ic^ c^l^ a«ftf^ 

^1^ 5? I C5c?r aac^ afr ®t?c« 
®rt«tatc*rfa?i5, ®r'ms>rt*8nrff?^ c«ft9 

^*rC5151^55 55C®1 «rtf^«*f, 

a'ff® ®it5itc<f? 5iJTcacv’|C5 
fac? c'f^-^ax'nH «Ftl%c^ af«*ra 

5c® ar?a I 
















fwtisnr cwari 

f%f«I >T3;tnt!f 

fnnr C^SI HtJTl ^ 

c«^ W'S we 

n^i=iti ’nit^ft^ ^?rr^ f%nre c^lsi 

W9 Wtftye 5C5tf I i^fsT 5^911 

C»l<i^ (graph theory ) i f^fes C^caf 

wtif c»i^c^?r aratii 
*rt»i5( e a^lt^fwnr, 

c»i«n5r??r 

iinrt<f wsi'9 c'f’*fl ^t?r i 

vntvi ♦I«rt4f5r«0l, ?i>rt?f!T, wf^1 

(genetics), siRtf^'Ol, ’r*rtwf^1, 

wPp eW^fe arstM ^«f 

gaffers I 5ff*f'5*ttc3nt *it«n c^fflNi 

Wf ( matrix theory ), katerfw (toplogy ) 
^ife ai^ 

jcm \ 

'Sit ^ ^ c«(c^ at? 

250 ??? 1736 ??iT ^«irr« 

Iffl^ wrf? (Euler) fww5 

c5Flnrf5i<i5i?N c>i^ (Koinigs- 

berg bridge problem) >l?t«rf»r C«I?^ 
JifW sm a?ii5 i ai| 

efw f^re? ?sir? f?f%? fSrait^ tn:«r? 

??t9t? fk? tT^N 

«tW ail \5Cf? «rrf?ft? I 1847 ifttf4f 

(Kerchholf) wt»fr^? 


(electrical network) ciptar acutr?? 

(theory of trees) tst?;? 4*1?^ i 
^?p ?rsil «4s a^tr?9 cm (graph) i 1857 
C45R (saturated 

hydrocarbon) C„Han +2 ( cm'im n=^t^ 
a??t 5 ? (isomer) ’Tt?n 

fst4? ®f® ^t?t9 ?t^)sietc? 

e arst-sf 4sr?iT (Cayley) I 
1859 (Hamilton) ai^pt 

(puzzle) ^snriT e 25 f%ff*r? 

aispt a^^- 

4St?4SC45 f?3F? 5FRRI ^t<(tl^ >Rt*rtR? 
m C9fm?? >It5t?I »ItC? I ai? a? 1869 
w?®1^ (Jordan) ft^liietr? <rrf«ff^ 
fc«ic4s 

4st^a fSRR ( four colour conjecture) 
(cw 5i3it5i::»i >iita 
^f? atatatfa cvcm ?4 «a45 *11 ??, ?taf 5t# 
) cam?? f??tc*nr c?Rai wsi« 
ataa ?5C? I 

aitR c^rai ca? awl— 

?1 cam?? w fwc?f^—ai?t f^^stc? 
cam?? at^tcai «niat? awtflhr aatcfa 
?c?ftcaa I ai?p ?<rf? awtt ?cal 
a*r*i?t? cacaa (Pregel) a#t? 

( R \8 S) e afl? ate?? ^ fla (P e Q) 

( ftat-i) fae? c?te?f5r<pi^^ 

[?i ^ fipfart? ?t?«it*fl fia ai?^ 

a^^atca antfafaaarra (Kaliningrad) atea 
af?f5t?j atwH ca? af?apati aa?n i ftai-i-ai 


aw: orffe's lea^Sf^a, 92, arr?t4 ‘a^tirsw c?t®,?fa?wi'7O0O09 
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:rft? c^irtcTrif 

I ^tfJT Ji*i^ ^ ‘fit *i5c?nr c^ c^t3f 
Tt5T P, Q, R, ^ S CW ^ nf%ff^1 'QiP 
^PTS .3rh5fl?,c>n{? svs]^^ srfanfl^smr^n 
*itff ?nr (»a^ ) *p«1ir 

c^ TEtCT «rrm?r c^5t *m 
¥tir f%5ii I ^I9it^[ >rwrli>i:^ c^iw? 


K 



S 


fTO-2 

m^trry fif^ TOR (f&af-2) i iriwi 
»ii^c»w ^rfe® ^ (set of 

vertices) V={vi, Vt...,VB}* C’l^ 

(set of edges) E={ej, Ci--, Cb,} 'S’Tt 
’iceT 1%fW5 sTT# (relation) ^ llTl i 
aW nf^wi ek-4? TOf cronr ^ 

(Vj '0 V,.;) 3ilC5rr<f TOT ^ (ek)= 
(vi, vj) I fSaT-2-»e? C9Mt?r 

V={ P, Q» R» S }t E—{ 1» 2» 3»..., 
7 }, ^ (1)=(P.R). 1^(2)=(P,S), 0(3)=(R,Q) 
«ppf^ I f8at-2-4? c»wllhr (ver- 

tiw)f P, Q, R,S WtTOl -TORT P, Q, R, S 

*ft^«rNif^ (edges) 
^ sne ftf CTU Pit4i TOT I 

TOl *nwri^ Wl—^*TOl? ; 


t 32«^ 4^ »I<4I1 

'fl^RRre wr sn ^ c^tsr cwti 

^*1? ftn »fl^*TRRRrf wi *« fftci cwt^ 
c«»ir^ fwarfHc^ «r^ 4Rrl »ni^ 
f^i 8 r c»r ?ir c^ 

c«ir^ ^ w ctII *flPT i 

m9\n cwR (R Mr« i?r ?F?rl »w^ 

!nri c^!T snr c^rw «rtsrlm 

c®i«(^r9?r erRwf 3?^^ i 

C^ CTOf ^ f/t (ek)=(vj V,) ^ 

^ 5? ♦rt^?r»n Ck, V, « V, 

^♦f? jjcwrf ?n ’^Wf^p^ ftfSns 

35nrr5 '«i^t vi 'Q vj ♦rNriw 

ek-'a?f a'RlpFi^ (end vertices) i Vi 'a 

Vj-c^ >Tfir^ (adjacent) wn\ Ifl i CTOt 

apferei 

(even vertex) «ii^t 
'si^qr ^t«rT?F *IP^^!Wl f?i^ 

(odd vertex) ’fliFrl i cTOt 
( e?1 TRf Vi ) CTOF w TO •’W- 
f^if^ 

ti ’ttRs cm Tot ’^t4f5p|[ (TO ^ 
y^-QS C^ftWtlRl Vk-C® fsffaTOTOinf 
•f'Hfcro e, 

va-c^ ^ I cTOr 

vj CTOP 3S9S TO apartror apnwfl> 

tf«f^ artirwl (distinct edges) Cj eg..., 

Cm 'sif^rapr TO c^!T 4^18 

vj-c^ cm ?»il ^ vi '8 V, 

*f«r (path) ci, e,...,eB wtil 
^ Vi '8 Vj ^ TO TO ^ *Rfi> 
^ (open); TOr aif^ Vi ^8 Vj <n^ 
ijir TO TO ?ir ♦wl? TO (closed) to ra* 
(cycle) I crow smrtf cwlfi 

TOO ^TOS TO PflTO TO 

CtoI8c^ ^\9 (connected) TO if »®n V*f 



•afa»r, 1979 ] [ I8i 


^ (disconnected) i 

C9|< ?ir '?rt? c«(W» CTitif 

tT? fire»il c»i«il5 

ICT C»Kli? ^ (tree) i 5I»l1 

^ c’wc'ff c^tst 5® sfl <rr^w 

^ I irfr c^tH >rt^ c»ir<(? 
♦rrtwr^n 'ii^iJf^ Mtsit ?mr 
c»rpnr ’nW^r^ 51 ^ «*rh9c?r«n- 
ftHl ^ 

\5<|sf?C^ C9Wl?^ ^ (spanning 

tree) 1 fi»®-2-4 1, 5 '8 7 jt*n *t'Nr?«rr«f^ 

fjittpsT ^ *rr'Q?l 

Tn:^i *rNr?r<rr«f^ «iw ©ti:’! fsT^5^ 

nt«?n i 'ii^tc^r 

^ nt'8?ri c^cw *rrcii 1 

'STt? ^ti:@rr57 c’f'? fSnw ^rr^ti 

*itw I «Ri8it?i (Tr«rm c^ c^tJT 
C2Tr«r?r ^ ^irll» ^qr jti ‘a^f5 

c«»fT^ ts?s JR *it^<ii 3ft® 
*fRtaiRl ^?riir c>i^ 

«tt3fi 5I«?I JR I «f5?'9 C^<»I3itai 

’T*?, >ff«R C^?1 

Sfl I f5®-2-®? 31®? y|5R5»l^ 

I (RTtrifsTifTt^sf 

C3i| >R5Jt?r 3i3it<rtTT (?Tf^5^ I 

®<f*T c»i«n5rf? 5ec?r^ 3n?35tft^ 
anrtr^R to«r ^?n ttjp 1 irti ^rs, ^f?Rs|? 
*r?9 trW?ettn a^i’v ^ *rnrt^®tt^ 

I (RtimRt'n ’ffRTt? 
f^ir ^irs 5r»f cw®r9? >it?t^ (R8?ri 
c^'8 *rtw I ®<rw c»fi:«Rr 

9tn \s ?rtvt«^^ •ff^mtj etfi fJTt^ ^?n 

?I I CTtMtrrrif JTRTt? 3fC® 

nt^f; (1) ^>f >ft'<ii?ir ?rr^ fit ^ 


C^lftCTTtlf ^IRTI ftttw ^ (2) ^ 

^•snw »r?^ 'sifNtw fw cum ^ 
w>r 5or cwn csrwrmr ?rti ftfiw ^nr 
3rtiri c^im^ ^ifirswn awl? ^pspsii 
ci*f CT& (cut set) >r«rarf 

ClW (cut vertices) 



^‘^riR Jisf^n I t*ft^«f ^9i*f ft®-3-® fit® 

ftj# *rr^«n (i, 2 3) ®5^t® 

V c5wI 5 ?rt*r c^rI? ftfSgfl ^ 



ft®-4 


3rtw ^r^iscTTiftc^tif 1 f^^f5(5-4-ii 

5t?|g *iPHnr<n <rrv 
fwc#f ®fii| C9f^ r^rfe^a 5C4 I ^®?fN ®p>Ka 
(RtVfiRti! y? I :9tiR 

a c»wc®t mn]-\ « at^^TR 

ffsit!? I 5ifrajtf5c^ '5rar®tiR'8 c*Rri 
atra ( aai atas ^caasf? *i?a ffilH 
atarfa atai aRT® 5ca 1 fasetra 

cat^ft^at^ aiaf 1 w? \jr| yp 
?ca an ffi‘ftaa wai© c^iaatrya at^ causal 
ata I tat^aa aaia ^-3 'Q^f5®-4-® 
f^a atari 8 's at^ata atari le.fasai 
catatcata araai arcaast^rs ya 1 

aai atay, casta cataa at^i caacaa aa 
asca^t attc^ftas aa? (code word) acaca, 
satcaa aw ascaasf&«ta ai^a 



182] 


WN « f^wf^ 


[ 32^ 1^, 4*^ 


'stw?' aif«n *It^^^ f5Rii*f*f I >atR 

vas >nii c«JC4» c^tsf 

*r4f ca3fc*f?[ «f?f fH^55f igcsi^ 

5f«T3ISTl 5l1 fsT^l ?P?1 I 

-afapraf *rt?C5pf^^ c^T^r c^rc^r? 

'atT* a45t»f C4i:^ *ftnr i c^ 
’jf? »f4r ati 5csi c>it 

aispO <Tfic?r^ ^tn ^"e* 5p?ri ?? i ai^trsr c^ 
C9HI ♦ft«^ ^rfr^T ^5 ^t3i?n 

C>IC& (set) «taf *ltfil 

c»tc&« 'sre^^ 

^ 511 ait c>iS«f^9 5ic«f{ ato 
C»ll^^' 3|S9Tfflt 

5Tttc^^^ »r^of^ ♦ff'Siri i 



f6ai-5 


fBaf-5-a ani^i cqsp® cm W’aifJti 5 i:ac% i 

a, b, c, d, e, f, 

g ^U^ ^31 5C?fr5 I a ■'8 b at? '5l^<R*f, 

^1 a)?y|t afanrail ?t?1 I 

'51® <TPK?'*lt«r8T *lt6?1 c^ I 
vat C®rc<i? cifcaf (a, c. d, f)«(b, f) c?& 

®tir c?c'5 *itc? i 
(Tfan ?tc? c? a«i? va^t fg^? c?ct c^^tsi 
f^s^t 's;?! C?st5t 5lfH 

if?, at CTt ?r® c^U 
'sr^^ ?r?c«it c?c&? at ?4 ?^atJi ait^c? 
^\ I c?c5^ a«fa c?c& ?t?Tl 

?fttft4t ®tt a, c, d. f -f^sPi??F Tt^i ca?c*i? 

^?c®i 554 I 


*f?i 4t?j wiz^ w® ®r?4WR 

C9ft455sp ^ttpsr ®?1 55»I1 4t?1 a®tft® ®t5W 

ifnf I ?istc«p f^Cltar ®?1554 

C9J4®5'5? 5rr5t54j f5i4? ®?n 4nr i c»rt®- 

'G ' a?*l^ c^n:?? 

9t?1 4S?r| 5? a?t C®tif 4Ff^ C4 

5f4C5 4’«p ?1?1 5P11 5? I 



fti5-6 

f6®-6-a ai, aa,..., a. 5^1 
?? 'Bfit c^i^ 4t?i at®ic® p,, Pa.-.p, 

5!5a» ^5?5?»t ®tc®f I ai fa <^ r4V» 

4jfl? Pi, P3 « Ps ®tt® «T^, a, lt?1 

?if^ Pa 'O Pa <Pt5'Bf iTnqSi-t®)tft I ®C»T ai-C^ 

Pi. Pa. P6. aa-C® Pa ^ Pa-a? 45® ^ftWlI 
9t?i SI'S* ®?i 55?5« I ’5r^?ia®li? '51® *rrt- 

C??t«f3T 55?5® I C5m5'f? 4t5tr9T 

4S?1 4tg C4 a„ ag.a,-c® ( pi. 

Pa. Pa. p4. Ps, Ps ) 41 (Pa, Pa, Pa, Pi, P*. P«) 
45t5® 4541 C45® nr54 I 

44i 4t4!, f^I? 4t^5^ ®»f, f4^t® « am® 

4444f5 ®45® 554 I "»t^;t 4ft 444?t5 
C4sa®f% C4C® 4t54taf®t^f 4® 4l ®tt®f»r 
aast'StC? f4t4 4t'S?1 4t4 C4 ®t4l a5® 
'5ra45® C14 ®54 41 '5l*ift? ^4*44 Wt®rrf? 
'5t54 ^4ft® 41 54 ®1 554 4t54Tar Tr*I544 
'6 *f44'5Wt591 4®‘*ft54aK44 ^^41 554 I 4f4 
4t'|^«f4C® « 4444t5 C®af«f®f5® C®t4 5*1544 
4^54taf^f»t5^ *rPtf544l4 
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frti fWi?® ^ c»w *[t'6iri Trtr 

^ ffr J!iWFtf»W (planar) 5ir ('BT*!!? C»wl5f^ 
cvtJi 5iif^ «rft^ =5^1 tt? Ttr® 

•ft’^nr«it«f»r *nr"»t5 cf‘f ^pw) 
bt%i Tr*R i c»r«RPC^?r 

3Tt5tCTT c^ cw »iwrf»i^ t% !I1 ^ ■f3i4i 
^ Tti .1 «rtt»rt5i c’«is ^jwsfsw 

(nonplanar) i 5pC«T 3T?c?tif 

>nR !nr i 


f 183 

5nr i «rrc^ ^i 
5fflr5 c»w^cfff aorfir 'btst® ftv®' 
^ *ifiPTC? »!3wi^?r tuM »iiw 
snr I c^pwitof JTt’it* ftw 

c«t«(tt!it?r c6^ ^1 3^cf csr ftf^ii 

’T>i^ 5i>rr<tcJT c»r«i^ 5(Pt4?Rr «rt»i!T 

5p?n:v5 »itw I «a IW Jif??? c»ic<ii (directed 
graph) «rri®it^5rt ^'s ^Wt®tC5f 

’iw’r 5r»j1 srt i 


1967 >rnait f^Br Nastfsi^ ^1^5 

inrsniTT? «»rrf^ ascair i ca»f as^a^R? *f#t’vta‘t^ 5r"*fa 5a i 

^ acai cal5 aatsi, ««(?i faaajt<?r *fa*har?pt^, cai^ ts^ 5 ^are aas aaa» •al 

' 8 rra 5 af^ta ^af^®a ^ta 5 t«?ta <^=^'r®ta-wti:aa ^aiai faataa, 

^ta5t'8ata a'pcaa faaf^ ai’va^jfa ra"i'?l^a*f i asia i 

aaa faaaft*?r aff'e-ra^tcaa ajtaa^^l a*^c^ ata*!! 5 a ■al a§ai <.acak ca >fljf 
n^l’Ptastc^ cata facafaa asPt«fl?a'Q arfaas caa, ata 2,700. ^ta^ c^“i*i, 800-iia'S aifaas 
ftatH Caspar, aa^^a caq[ST « atsr 'a ajaai, -iia^ 

CTtf%ca^ ®rt5t«F ^r®f5aa ^faa^ ^fcaa«fi-«f'r5t®f 1 

ascaas aacaa acav caf®© aspa^&a a ^faa ■^-^aaf 5 a ca^ac® 

[arfa^t'sata «^®ta-atcsra a^tat^:a Jffeas^i aa^r afaati:*i ^a® 5 fafa 1 


3 



f5!r»T f>im ?rr^t?rf5f^ 

^frrtr, wt^-rstf^ c^ 

^8,5 c^t^ Tr5*f 

♦iRr^sI ^ sn, f5|5| C%^f%<P ^11 ^tf^sp 
*if%^'t5t *rti:ir, c*! 'sr^viN ^1 

avot^^ (catalyst) 

Jfl aiot^rsr (catalysis; ^1 i 
^nr^l5 5it«it3i*i *1^ ^^-^(1) ^t5it^ 

>iTaits a^? af?^t‘f awtcsif?! ’9&tc‘® 

ate?; (2) 5itaii ?t?tC5r f?r3??t? ^r1%\8 
?t?r5ate?; (3) 

'STtaa?*! ?5?ea'8 f^fas^teac? 
a*fic«(i acflr Tf\^ ^®T a«ftr*4 af?*f^5 5 ?, 
?ttm c??t?i 'srar ??5v cir^rte^ ate? 1 
ca^it—a&rf??tai castr?§ c^x:^ ^afe^ 
( 600” ca.) '5ir«e«?a fa«T'® 

®-t|ar^i5® c9(C?i ai, Cif-tc?e&? >it5F 
aitart^'^ fafac? 

faca atd 200° ca. ^f%ic^a 

I ajtTTa^sr ®tl«i^att® 
atca. afas 'fl? arrea? C5C? faft 

35 ? I ^ faf^sT? 415 1 5T?e§1c^a 

at??itl® 4afa c?ea faca «fte? ?le? 

« ^fiHwea af?a® ??, 4as|*.,t® 

a«>ia»f?aF ?f‘tfa® fafae? ?taea ®1 ft<a-ta 
ate^ I 4e^eaf afj^asfVas 'aitfa® 'si^- 
a5at I 5 ^ was atl5ata ®r? >Rieatca 
aiiteatfan atf?® ^«?t? a? ca^ ®t?| 
8Piaca I 


( 1 ) 

^c5F»r wSi*riNn?« 

's afwFT—catt5aaf5ar a^trs- 
<5raj as^3?p a^tfa^s c?\a (prosthetic 
group) ^ (conjugated) 3Efa^f? 4at 'sitittai 
(colloidal; 'STt? 4?* aa»t? ^^^a 
^aeastea ^itfa?® 1 ®tea? ^^a5a 
®^a?®i ■'^eastea? ailni'8 aata aica> 
(cateasi fc\ Buchner, 1907 ) 1 

asitas i^at^ castcat a^aaa ^ea? 
aai ae® aesi ata ^esrl ^aartta (en-zyme 
atea “in yeast”; ai -^scasas 1 4?i «fla- 
cae?? aasei fapatassita afast'aai 

?pe?, aai—afaeaaa, afaaaa, 5aa, ^aa, 

awaa, atcwifaFa^esaa (photosynthesis;, 

^sataa ® a^c^ faeatwa 1 4atl^ ^f?»r 
4at «aifa^.eaa ata-a«flaifl ^^ai 1 
4a»l5 faf^ 4a^l|a «^at4 -fia^t 
atataraa* faRfaea^s^ (substrate) afaa^a 
a5ic® aica 1 at^tfaas^tcat ^aca^tea fafv^d 
aasa «at«fatataRta» ’ifsata ataea? m’s 
^ata] 4aaf1|a acse^ 1 ^ett? a^tfa® 
(catalytic) cak feat? (action) atm 
#l»ifaai f^fs® 5 a aat fa^f®a ^pra faaaa 
ac 5 1 aa^ea casta ^awlleaa ' 5 f«ta 51^1 
f^ai 4? astc^ fas a5ta 4>.a ca-ta *iat«l a; 
apf5i^^ casta 4a«ft^a ata-e»f atai at»ta® 
aitfaa «Pta«i 5c® ntea 1 ca^ia c^pta catcaa 
aeaste*f at^j[eaa faatca, atca ar®? 
arte»f, 4a«fttwa atstfaas atasta «?p®a 
♦ifaa^a 5 C® *(tea, ®aa 4| ataita (aai— 


LDH aiitcat«ft|a) aite*ifap^ 5ta-?f« 
»>602, aaso, f^^arrf^^a. ,-f^astT|700053 



1979 j 




ri8s 


^ CTf^f f5if3p*Bm 01^1!? 

(snt^R^ f^-^stf«resiw ) i 

^ ciPf, 'e 

4SW« iR»lt«rrw ^ ^1 TTI 5T1. ^- 

c^ f«sc‘*r, »rr« ^ *itoc*r ^^t- 

isftisj^sr afiwtff 5rf<R i st? 

^t^CWtCjFtfW ifi^sitCJj 

(lactose ) '5rl;#f?roB]f«l ( hydro¬ 
lysis) *ftC? 'fl!T«rr^3l (lactase) 

■iijjk C5r^« ?sr? «ftc^ i wrf? 

cstsirtco c^tr«r (yeast cell) 

‘srsic^®’ (maltase), ^ '^3?w* 

(invertase or sucrase)^ ‘Wt^csfw’(zymase) 

9ftc^ I c^rt5it«Ci5?r 
m Jitsrr® f5r4t>r 

'Si ^tf«fC?r 'QCi (fermented) 

CJRI '0 ((COa) 5?r 

( fermentation ) i a^ir^i sfl 
( sucrose) ^caRar?r '5rt;^f?aw 

af^irtf jr;c^ (glucose) ti gtvt*f#?ri 
0 3Ft^&tW (fructose) ^ spar ’#?rt?r 
•ffll'S I *ft? cwsp «rt^C5IC^ 
>it5tWT c^»f ^; (ftar-l)» 

QsHaiOn+HaO— 'aHiaOe+CaHnO* 

wttww 

-►4C,HBOH+4CaOB f 

fwf-1 

^ c«ftl5iT *nrr*^, 

’rt«rhn TWirf=T^ alWWai (test) «nr 
catli»^ c^ir^f varr? »Rt^ ^ 5|«4 snr i 
c^»prfiff Wawrr^ ^*1? ^"raitsi 

*i^Wi vflCTjr vw Trtr i f®vi 
100® c>r. ^tatrar iaRj ^rfaRnsi iit 


^ir Til I £Hfaiv (neutral) 

^ ^ 'smi nm 2T CT. 

* orw aw alWi ^ ^ at«it 

^t?, ^5 t uitpu ^^<1 I 

«it5 ^ ^fl5nr (100® CT.) aw ni\w\ 
^w fsfH are^i 5[j ca:a atw 
'a;fwt|sf It'S! '5111 uitwa a«rt^ nv i 
’Tt<ft?*f®S 37-50® CJf. ^4Ttir 

^51 af^s atcsp, 37® a4tc*wi 'sf^i,, 

WJTI ^'sfRi va!i«ftt5f a®tf3j'5 f^fenr 
af^ 10° ^^vsi ^-hsic^rai ^^itca fifiprw 

a^ftapw atif fau*i ai 3^5^ i oi^- 

>a^f? 5?f^\5 5t^fStC«riT 

(H+ion) ats'stw 

^sfassi I 

af?wtani—^wifasr (ptyalin), caafijsr 
(pepsin), llwafaa (erepsin), a^fe 45tI4fl8 
' <5?rfwi !?rsi ^ti?, f?fe5i ai f^%«ws» 
mw? c-wtta 'JUfca, “-ase” wN ^w ai w 
'stl? 5c^ atfa^S »asTuftlca? Jrt^i i vn^sa sita- 
^?*i f%ta? 5istf5?p (functional) laat 

fwtspHT® I a«ii— 

uiawlt^r »ni a«rt4 


wtw siac^ ff'wtw 

(maltase) (maltose) 

»nWsr&w arr^tw jf;;w'tw+ 

(lactase) (lastose) ait a l^ C& t w 

^C3p^ ^captw ll^45tW+ 

(sucrase) (sucrose) 


^ttratwiv ,^5rf;^ftwpr*ij - 

(hydrolase) (hydrolysis) 

^ftlTOW (oxidase) [wtll] (oxidation)— 

iRtf%a« '6 ai^hr atft5^»n 

(tissue) c«fW wf *n5tfl^ fatjii 'a 





I86f] 

C^9Ttf5i^ (crystalline) ^?rl 

inrc< I ( chroma¬ 
tography ) f^cinr«i c«icv 

22 flf®a ^tf^lPTl 

'8f}tf5re %*ft?tst ♦rffiwi CTC?! •C'^nftcan 
«rjtf5!C®?r ^ffsitp 

siTf ’Sfltf^icsn (NH,-)« (- COOH) 

^-85 «rrt^ I «I5 *19 *19 

«ilC¥9 ^sT^fW®! ^9^9 ^9ir9J9 >!5- 

C9t:-If irSf ?C?r 59 I 


[ 32W5| 9^, 4^ Jf^9rl 

aflf (NH) (Tt^ 9> t ^C*H 

(CO) 9il%cw5T 9ii»rar5«t (ft® 3) i 

-i)9f5rstc9 ssrscjtf®! c^rt®! 9r99i 

i%i:5i9 '5rt95tt9 w&*rf95tc5n '5r9it9 
C9'tC99 9r®i®i:9 c-srtt&t^ftww (protoplasm) 
9f3p9 91195 'ii^? W9rt9r*f «?t9t99 95trart^ 
f99a9 95C9 I 

«IC;T9S 9s®flf9I ^atl89 951^95 

C9W^®195 (prosthetic groups) (conju¬ 
gated; I ^®T95 ftfsu ^W9 6 9r^w9 ^*rr9'rPT 


HO.CO. CMR, VhO- CO.C«R'.MH;i ♦ mSCO.CMR. NHj^'VHOicO. ChIT.IIH 

HO.eO. CMR.t1«.CO.CMB.HM.CO.CHA.|wVcO.CM4.HM.... 


<I'W^ 



ft®-2 


‘ii®tC9l cat®:5T9 95J9k 'srtf (polymer; 9i 
*rf®r?*f*l&ti® ’Jtfst (polypeptide chain) 
59 ( ft®-2 ; I 

“NH.CO" C*l*t&t|® Cf\J (peptide link) 
ftc9 'sntftiiin «nif9® 9i ^*rr9tst- 

9lfir (—NH. CH. CO—) 9ni« I 
ll,R'. . 9tCSf ^195 «!«{ ^Ijtfticsrl 
(ftCTt'9 CH(NH*), COOH. ^9^1 
fjt^H (cystein) (R.SH) i!95 91 'il95tf995 
C*(*l&tt^ ’59f®I ^'9t9rff^®tC9 9t®f9'l9 

(S-S) 91 ®t|5rr®f95t^ 99iCST (disulphide 
link) 9rft^ 9t95C® *(tr9: R. SH+HS. 

R'-►R.S—S.R' (R, R' >59IC®!9 9m 

«r^»i) I 'ii5i9ftc99 <-af»iJ*ia^$® 

•JK®! *rr9siT’«?l 91 59tr9l 9® (spiral 

stair-case) 9t9 9t*i«ftr ^iitftfSTl 5Bntftfc®9 
»rr9t-»5if®i, 91991 9ft-4ft&i ftatnnr 9® 
^ts«ftr 5ft:5irw9 91 ^ it9i ^fti 
9tr^,Vti:® <4^1? c*(*i&ii|® c>i^ 



ft®-3 
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fi«ft^ *f#twi ^ c>f«fi ciffi c^ tstm 

(nucleic acid) i *11 towi «r^^-w?*RrFl (catalytic activity) 

nt^irl cifW—qt®tf3rc^? csri c^f% j ^rf»i^c«ii 

( purine ) « (horse-raddish) f%®t^ '6 


( pyrimidine ) ; 

(<f) ^*w?rr>f. pfir 

a CTt*i«Pt^¥ nnH ■ (lipids); 

(-n) ?f515 I ^pra at>f fsr^- 

f^>r (nucleus) 1 f^f f5p| ^.sra* “rf«n- 

>a»rrata *455 ’?^ft»ra iftra f^a 

f^»ia 'sntf^rwri wffJi® iff^a 

sjttas I 'A '8ia»9r ai ( active site 

or substrate site) ii»TWt^*l-faf3ra¥ (subs¬ 
trate) a«f^ ^ 1 

(dialysis) atai c*t*i- 
"jw c<tca5 fafB^a asfi ata; -ii 
«rr?r8 a555«f»i 

«f®tfaiF f^f^ata ar^srrawaj t 
'amrar a»r1 ^ C^tviiaeftta (cocnzyme) ai 
fr#tf fafaw^ I carT'SWt^a « f^^tf^-fa 
ati^ wfw, a^tf^ ^sif^a 

^•ftata I antfatai ^itfac^a fa^rtas afaffita 
(metabolism) ca aa^^r ^aaertta arta- 
a^ara ^ftraa ir f^tf^R fa-aijai ca^i- 
iiawtta •aatt^f anrtwa 1 cast'saarr^a 
atataaw: faf^a^ caca^ ■aaat*! ai ^a^ 5f?a 
a^n ai awa a#a aRfi t 

'sa't ^»r aaaf%w (plane polarised) 
'flasa4 (monochromatic) artratasaf^ c^tst 
casta natr*ia aai to cacsa to arra 
a%»ia ®tca at atca ctcat ata t ^ 
*^*rt^^caf atota^ (dextro-rotatory) ai 
atata'^ (levo-rotatory) aw apal fw 1 
toraa—iflatasta caw ca fa«ai « 
cawftto 'iRwtta aar® val ?mf ca«f^a 


catf^Wta (Willstatter & Pollinger) 
atafaifvBar (peroxidase) atca ca f%aia 
■iiaattaf^ fawt^R ascacaa 'sta af^ arta 
aatda al^irsi 20,000 arta atstfaat a^a 
afiPissta aa^st 1 atata^ aat«?tw 
ta^ftoa (^awal atiita catflja) ^aa 
bt^a <a? staa ^<i^a 

Cfflti5a 55 rqa ca^faas fa^ta cas^aa (primary 
structure) 'S atffw-aWv5 (structural 
formula) a^cacfa, (F. Sanger, 

catcaa < 5 ?Rsta, 1958) t catattaew vAt 
cattoartw# cnn^tt® ^jata 'erMPartf^ 
®ttata^t^ (—S—S--Xaa;c5i ata^ *fla^ 
17 fafas aftttoi «ntfar®a aatapcaSO's 21 
RTtfa® aiai arto ai 1 > 5 ^ 1 ®! 
aataa antfat 5 «faa ata, aasa 'e atari 
(order, kind and number or sequence) 

arfai caw 1 wfw 12,000 ®fta&a, 
af® t^fa& (pH 5.4) I arialarnr 
antfa® fa^f^ catl?a atm faraa«; 
attcaa atata^i batata 1 ^wraa atota 
ai?flt»nr (pancreas) fa:?^ 

‘f^catPl^fascaw (ribonuclease) « tof%- 
faratfa^Opww (deoxyribonuclease)’ 
f=T^to arrttoa fawaa aStai fw 
faratf^fasci«f (cai) *iiawrNlf ataasafa^* 
antfa® (performic acid) eftfir® asca 
•aa af^jjarwa antfacai aiitfa® 
apt, ata atari (sequence) fatoRRW 
ft4a ^at af5»|afwa atafSias aia-aatafi 
atcawa ^®t^ tit^t, ^ 'o ^ (Hirs, 



188] 




Moore & Stein, 1960) i 49 «r<['6 17^) 

f^lw «frrf5rro9 124 wtn 

49si? «it® ’5^»r. «&ti:iri 49 ^ 

5t9 wt9^ft9 91C5T tt*ri «rtc^ 1 

^iTtfsirsn 1 19 49*s i2-nr9 9f*(T 

'5r*|>59r:»f9^:^ (cleft) *F>ii:«F&«rt9R9(PO'"4) 
919 9lf9%99f IC^RT f9*rr9l (f5af-4) I 

(lysozyme) 9t3l9s 49fl5 
49«rrl9 w, dll, ?i*f « ficjRt 9t*n 

ntci *rr«9* 9t91 49« ii9- 

a«tt^ «rr9l citi 1 49(!5^ ’jir^r, 

20 f9f®« 95rJtfJIf9l 'sntto? 129 to 
bsft I f^rSRl fFt9 

stFT^ 91C9 9c?mi irr«fPi5P 15,000 

®Tt9[59 I 9d9 9f^9 9ttoT 49*fttf99 

?C9C? I 



flai-4 


fttol l^tci «*Wrfl99C# 

4f95T f¥*rfH9 (Emil Fisher) 

I 

irMiw 4swn9-f%to9s 9^*0 ^srt- 
5tf9 3r»f# ( fl35-5 ) I C999 4^ VWl 
4^f9fH Ftfir ^lU»f 

5tf^ 4tw tof 9PT, cN% 
4¥ll» 4Jnrr^ 5rffti9i 49fl5 f9f^ 
f^fvvi •Tfri I 


[ 32119^, 44 


(arginase), iJttlrw ( catalase) l^tof 
(urease), litaRi (;i9»r iltllWfSFi (argi¬ 
nine), 5t^StrSR*lt99Wf^® 1 t%f?¥t9 IW 
(urea) fltol ^WS *rlC9i 
»ntlt&«r 99t3Kl W&t«r « »ITt^tl 
irr;^toi9‘i 9S9Ci‘»ftr9, to 491 mri 
91 . f9tot9]9 1911 *11^9 91 I 

Id fltot 95951 *ft59 I 
Clt9 *f#9t9 9d f9^9l 95951 

*rt59 91 I 499 94919 Itn^l 9511 411, 
CuHaeOu l 491tt599 91^9^ 9t9t9to 
«lt599 (catalytic activity) lt9*l catl59 
\Q i5atl5.9 95tf5i95 (functional) C9]i^ll— 
Ifltf959l,9‘t4to, 9t9|95t9(~SH) 1 
intf9i, 91 C9n^tl® ’511599 *rr9t9 itiiri 
9t59 I 49 f9«f9 ^9f95%19 9595? 

9^f«^ f9f^95959 9?59t59 495|^ U’fTtt 
wI 59 ^91 9i9 I 4&1 919 ?9 if? 

^®9 1^9 lltll Itfll ^995 flltto 
951911599 9t9}59 f9fa|i95959 Hi; 

toll? CltlT fl*^ 99^ flto 519t9 
^59N *rt9 » 411? *151^ 481 

919 I 4 f9»R 95^ 5tt5St51599 CltH 


9159 (hydrogen bonds); 

491t^ +f9f3P995—>49Wt1|9-f9f3p995^1— 

I 

91 *I*rt4+49lT^r 

95Wtl 15«ft!59 ^95 ‘C95l-491t|9’ 4^ 

flnn 9559 49lt^ ^ 9559 , 9519519^ 
*1?154911 591 
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If?*! «i5»rrRr caf'?r’^^ wi ?5?r. 

(l) (oxido-rcducta-. 

ses) wt9*i«f5rwt5«i fSrfaPirr? ^sri— 

'wr&tfW (catalase) 
jjTicstWT ^ 

ijsu? I '*tt?f%ir®w’ (peroxidase) TT^rl 
51 :? 3rtw; (2) «rr;^f5frsw5p >«!?- 

(hydrolases)—il?1 t^ft- 

>ftsT (H+OH") 

'fl’i&tcuF, spit&r^p 

Tl C*I*lf>R, catl5!!t^ 

^5 ^RT; (3) 

(transferases)—^ii?1 >s,^^ ^ejC^? R, 
A ^Sj B 2frwr*f?5T<f >l5t?sp 5 
A.R + B?:±A + B.R I sfl 

>fsCa3|C*f (biosynthesis) -iiR? ^»ff?- 

5 M; (4) srratww (lyases)-iiai «rt^- 
facaa*!, 'srt?*! ^1 wt?) 

asii--‘f®«pt^f%i:5TW’ «iitf^Ri 

45 ?^® iitR ; 

—CO, 

R. COOH->-R.H ; (5) >fst?ia^ilsiWTtsi 

(synthetasis or ligases)—ii ?1 ^5 

> «r*|»jW5T ^yfa? 
»f5ta?51 f>iiTRtN; 

♦f^atraw—(DNA polymerase) 4? a®tR 
,f4§f?cat^® (nucleotides) 


f®. ui^. in. *ffwif5|5sf>iai&i^® ’jw bsfir 

?a I 'fit *5^^? at®±^at? “ffe.'flsi.'fl. 

f^i:‘!fw”-^a 5R a5t5*ftwr 

fsiST “>rr?f^s>ft? f®. ^sjt. 4 ” (circular 
DNA), ®TlatC>ra ( viral strain) af^iT 
I 

»rtcwa«f—faTffawmnra fwsr 
faast^ 51 'sntf^Rl 'siitf’f® 

atotfaas 5 ;®! ?59ia? 

Isi^f^sT, 5i?f?ia«i ?pca- 

C^iT (1963) I *f*f5 %>fR >il^ 

a*ft^ >rr«jas t?a fjt 1 ^sn \s 
(Haruna & Spiegelman, 1965) atl- 
atmaPpp *ral%jt5 ui?sf& af^tca®? (Poly 
merase)-<fla iTt^tRi ast^ntrai' 

«ttatR? 5IW 37taFt5iaJ catfJa—“fam- 
fJi^Rpas «rftf>i® (RNA)” asuacair 1 

^^?IiaatR f%!t fa^t^ (Goulian, Korn- 
bcrg & Sinsheimur, 1967) caft®lt| '#lat![ 

( R coli) asl^ (phage) caras eiaf f®. jpa. >3 
( DNA ^ af^traR'a at^tra) a^tbatcai 
aita 'iiasf^ catl5a—"f®atf^facal^^f?a» 
^]tfac®a (DNA)” atcaai 'a"aa 
astacaa 1 at^tfaa* afapa 1 

fkatfa^f^cat'^a ^"< 5 ^ aia^ 

aWafaas afasa «ftaata ?Rapf%—<fra- 
aatatraaia at^saa-at^Ra aaa 
atcaacaa caha [H. A. Harper’s Review, 
1971] t (apa*!; 



( 2 ) 

( *f^f ) 

>fl fe’P c^. 5?grj.fsnrjn:«r? *f% w-m mj 

iftWt?C?Rl 'Q f^**l ?t?rW9?r 3f^ti? «r*T- f^st^T, c^papstfl 1979 >r^«rTl ] <«? *f? 

45^ ♦si^ 2 9i’>f I ^»i 51^ 

(1) cftN^^tirst^ ®t^r <?^ ^ 

c«^ a^t^slW (2) «1=f ’iw srt» 7 w Pp®:.i=p 5ft* w a-rtl^ 

at» !il *11^ w»i? '^®'' ^ *" ' '**'*” 

iPit^vtsi c=.w ; n) =1^ «. fsrf»f »i<« ii«B *1- 

,f%,.i « a^rtH's iftw fiw =i^l« =rf9t»t‘Ri>it3Wfinra«=fwftciiWitJ 

^.B «4'* ='^ ^ 

*f«( 59fC^'Q (4) am ^^^-f^Wflai*fC’OCf,^^ 

as^’ir® Wtcum? VQ ^ *1^ ^ 

«fW? ‘5ff® ' 

45m*l a4t5^lta1 ‘ftWt'f? ?t44t4 *R«f 

4^irtw f>m^ C6c?n:% a^»i ^m*i 5C«» i 

am siflstc'i «a!it?l«*i •*jr^« ^< 55 ^4m 1978 Jitc»r c^i cmsi^cw’Ptci ^m^l5 

jf ^15 a?^w?r ^mraai c^z^ ^ms[:§5wf8»f 

aiftii ’ic^ «rQC^m ’« ?l?Rl 

c«it«p 2 sTs ac^f siflc^ f^-l^ ^•xC’ipa WT, 4i5it^^«ii* 

« am ^’nn «isp»i *rrm?r 5^a ^tir i ^irrsi 

aftst^ ate? I fasita^^F ’ faa^?? a? jftesim? «m >ivr4T ^\f^n 

srt^wta cat^ 3 si*s aca aat %"z^ atea i fas^ 'flaa ^sttas it aia 

^x :»^>it>i#t s' Pwtx^ «W 'Srt afWfxs sPwhw cst Pia4»«fSi 

*asfflrti:s »re»ra at^t^i w ?>it’i =<1' ' ''*” 

xeT?l cSsitfii C1W 5»ir™i Ttftstr? sprats* wftJim sta w 

1 V. aaB «a=mrt*a s fa»?l *?» 5®» ®fev-c* -tPit'™ art* siara *ifs* aWf 

XCT» ’iw x«»ra*^4 ?s!rtii i sia* *1, ca 5t» Bit* aPumfls i 

jrtJrtBs ftPii* *tt*i sta a*i«>iwi 'S*^=’ ^ wnc*,*m«wts 

xciit Jitst* I [ »®*i - afiisfis ft* cst^i at* **»! *rai ?t*, ®1 Pr^ 

. a*f^^ft''ll^ fa^’T, fa’trtatai aifipft^-7OO0Q^ 



•WtW'* f 
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^*nr .11^ fsRCTi *iwr 

cir«n ’rtr^ !Tiri *nf^t? ct, 

c^tsr *1^ *R:«f *jfir5t^ 

^ffl il«Rt *lC<r ^<9 <^(4 5l^5^r ^<TCTf^ 

WPIJ «c«t«R !itt—anrr«R 'ii?pl5 

sit^tfit «r*r?r <it® m spot ^^9 psjlir 
*f%?"r ifP? entail I ^*1 
>i7j‘f?FJ*f ^rr? ' c^st^n ^t<nt^« i 

c^ft ^tw ^?rr® atnr ^^sitaj fsr^wl, 
srr»r or il> ^«Rr *rt?, 

5tar « >ir9r >rr5if>f^[9r 

*fSf ?!t5l JTiff fsTCflft ^ 

Ji«:?nr ^iw vpc? c^z^ f%ni a^rtf^ 
<5?rrt:sTT n«f!5 af5?rf?f i 
^:*i af?m 

§w«ftar f^l, 

a^% 5i^«ifa ^*nr aac^p af^^rtw ^pmi i 
aaars ^al at?r ca, C9z^ aaa a^ta 
^ af^ si^al^ asf&ta, catc^ 1770 at^a 
Ttcataa aa 'e 1787 atca f^ afl at® 
»inpl& a?rr:\5^ ®t? ata? aftaw&tl casc§ 
3 ai 4 awnra awi ®tai a^a 
aw 5ai ^?p atwfta i «;(^aca ca a^ai 
aa*t7^ af^taa at® 1 al 2 

atn a:?r sa^i, «it«f caatca 1%^1- 
3at«[i:anr 20 ai 25 av f<pfewar at?i aw 
Bcaw I tafa^ 100 at3?a 

•N aal? aw 'piw ai? 37 a^aa [ 1787— 
1824 alw ] aaa fawfaa i a?t^ 

*1^ 10 a<aw ( 1820—1830 atca) ®ta 
aalB- aw %?rf«a i aar«Ft as^ata^, faai- 
atrataa a^ at^t^ a^ 
afw aa'®^ a^tiMw 3 ai 4lP aarra 
«crt«fa ?ta, ssw i?a^ ?r«fh? catftata 


asicia aafl> ast^tw a^la 7 ai 8 awr aaa 
, ataw atw i 

awf atai—artfa arfratiRi a^ci^ 
ca, atwtawa ^as ^*wiasta f^.aw 

16 ^ watata«fa at^i aeve 

^’ft’^wa «ptta aiwtaca 7 ai 8 aw f^^caa* 
iffw wa ^taw atw i waa atwtaraa ^law 
afa® ata ata 7 »w fat^a^ ?tw ara 
aail^^ asai cata« i? awa aaww a^, 
atai ?w ^(^tra at^wa Wl aitatw, 

ata aa^ ca& a-^ ’nw f^iare 5*5 »w 
fa'^cacasa ^fta* TO «fa fa^aa aan a«a 
5 ra ai I a*w ^^^^a aitatwa ^aat^w 
attat*reaa apa^a ^ 3?tca ff« atw ®a? 
^rtatatata-atjflacfa a^aatafa arspaa? 
aaata errata af^at^wa faisa^ ara»caa 
i^a faasta asai a^a ai i 1978 atraa 
cac-^aca atwtaraa ^asiasta f^afata 

8 ^fsp « ir fasta»ca ata 20 
?«ata ir faatspaf? 2/3 ata 4 ^ wcaa 
®ca §caf*na ®a? aa cast® ^tasta a*nf%a 
■•pf^ ?a, aca f®. f®. fa-a af^*i fawa 
asnata awa ^ ewata ata 250 

a^fatta ^atasi atfa® a^atw ®a? &taai 
asitata acsia ^aa ® at®i csw 
atsatc® ^ fa?itspal5w ^aal awa 

W I ^af^ ®tawa as? aaata ewata 
aPeana 8/10 ^ ascaas- 

faa atasw atw i ^ca ca sj^^^a 
aitatap ir f^tspalSras w aaaat? ^ca 
ttf&w caraw. cat ^^^^a aitatwa wir 
\ 5 t 5 i a"^aaica «H^a 51:5 alia 1 ®w 
ca aPsaaewa ai^f^ faa^a? 9W *to 
® tt aa, a*aata ai»tca aaa ®tac®a 
c®c® a®w atca aca aetata ai^ata 1 


4 





192] 

^ 

•1^ ant?t«r *rf^ 

C 5 TO *rn:?[ i i978-'ii5 

V9 f^c»n ^<5? sf^t? ^®T '0 

W9[ fcfe <.«F»rtti *1? 

TTwt^nr ^rs-i c^t^ ' 

1978-*® ^5rf*l?1 'G 

f^^t»n 4 ^ 2 ^ 

?tnr cwwfw, 

niirei 1 A] 

5tm 
^ 12 51’>P 
nrrsi ^ >»53 

^sifc^ ^'s ntc? I 

f^W^ ^spsil5>i5 ^si f^ii-wtr5it*f?i 

f^[»ft9i *ff9®r5 I 

^CMir r-^t®i csi 

fsf^ 

70/80 f^j>^t^C4? 

cjjfn ^c? ®'’^ 

CTc^p? aTt^csp 2*5 

cirt*( CBi^r^ I ^ 

wtw ^^*lfil^t*t »fCiI?W«5C^ 

^ ?t«ri Pp c’l »a^'nRj?i 

^t«i« ♦I? 

c^MCs I ■'^t?i*i ^ic’ni 'f5>it^f^ 

5Circi ‘»r» 70/80 f^Psc^, 

c^ 70/80 

snr, ^ 

^<>!? I G 'Sl^^lf^^tS 

^1 ^tfn I ^rW 


[ 32^51 4i, 4«^ 5i^«m 

Pp fespsns «ftPi, c^ ^?it? ^ftwtiqr 

^1w 1770 yrW4 c«it^ 

<0^ c^TC^fiOT, ^'•fsf w pp\S- 
cjf?p W9\ sp^ ?1 HR ^i)Rft»r ? 

PPR1 fen* '34f-’H’ ?r?>i? ^1 CT'?-*!’ 

[ 1823 5iicsi j R Cif9it? 

>4^5 Pi*rt5T ^9T 5c?f^9r, '5 <r^ hi 

*ff%5lt*l ®r5l v<ir>lf^ ? ?9{R 

*rrf?i, 1^ *ffkaf^cw hi Pp 

iftRtifH 'sns^c^ Htf® ilft*f«f CHR ^tHSI 
3[t?Pl 5i*f*t*fsf CHrnp ch^1 
iTfH H5tH 'im r=TC5 antf?^ 3[Rf^5i ? <5ftit 
^1 C^:*T '®ft3l?1 

H^iin '-PRft HC^l CH'Qpr ^ ?«?1 Ht^tfHJP 

C^ f C51H aRPfc^ CH pp 
♦fti:?, R H5H1 «5ldt HSitRIt^!?! HS?1 ?RR I 
1^%? *r«r--^Pui:'®H c>ft..®?rafH psif? 
cHRs c*fr® 'srPt^Nh 

Hsc?rH5f^ ^f^Pr^ a;i^-c^&? JTnrrRi 
8 ps^^i^R *fpf«l\5 3PR HtJsltRR 
PtHR hPi’S *IC«f ■HpbtPl^ 5tH, H1R 
i^ifti vir >T?Pp« Bt^ *|sif5c?P PrR?t '^t? 

ant^HiaitH. ^♦iR't^ 4>z^ Pit^ *|1R i 

'G Sf«fr Si(5 

'5lHHtf5^t?r 1978-4H 36 

20 tfsp 5'8Htir af« 1 5twt? H^faittsr Hftn?- 
CHPtas? WHi 2 si’Jp Pp^«P 5tR ®F51 
RR^ srtl«lST 'Q *rtcsp^ HfSffHtH W»I 
^51^1 '5I^*f 'JfHtRir ^*IRf^ ^C3 
HtHi f?HSt? I 

■ilHfR ^CiJH RC^ *ltCH R, H5<RtH\ff 
vsPfSltH^ ^5tRH Pt4tf%« ♦IR antf?^ 
i? Sjfi>l Hi^RtHtSR R 

Hfpppre* 5t*I ^ «l 

«rtH5^H ^ I HjtCSTtft^ *K*( 
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VtWtfW wtW'i C¥*l r t|193 


ftjcvnr ^ vtc»it»fnr« ^ 

I 'Tt'sc^ ^ ^c?r mj 

HitiilHtw *ffiroT^irh»f? ^ TTwtinr' 

« ^^^rfsT, '0 ?h8'9l 

cw»rr«^ ^r^nt^^rsRT 2 ^twt^r 

atff *w5®f '5ispr®nr w®i ^wi^slu ^tcs 5 ^^ 

I ^«rr?f ^ Tm CT, 

f5r%r Jr?hr ^ w5i>t3j 

^^TsitJT, '6 3^^Q?1 cw5rr«f%ir 
m ^sHRft^ «(c? ws 

Jitifnr c’^ 'Brtsi ?1 

W ?r«hrr5T c^fSitsT *fp65rr^*i>i5 

Ji>i® iftwt'f? ?ft5it5Rr 

C«fT^ ?IW 1 nrf^ I 

jpcsic? *ftC5rr??r ?it?t^? 

J!¥rt=n ^5f ^ !w, it?c?is’!ni « 

>fltJitffl siu^r? «ii:5Rr ’if^ 

^Tfs ^5lm «rt^ nflvln irNi 
W5J1 *rf% c»fc^ 

9t^1 < 11 % ^ 5ft^5 

I m siftir Jflwi ^srr? srr^ 

's 59ff^ Wff *iiRpr?r 
c<rc^ ^FJi ^ I gi^wntir*! 

^f? sitsfl 5Cir 

§4]:^ ^4T^tc9[ 'Bf5r*ic‘<f 

^ I c««fr5^ ^i^fifsl 

* 1 ^ *f«fiiif® 5JW '8 CTt^rtWtT^ 

JTRf wwrnc'if CTtifti^ W5 'Qitir 
=T^ w 9i<wt3ta«r !ipr? ^?r 
f%tw ire? I ?Rr 

ire? ^pre®r 

tns 5t*i ^^fresfl 5rtw 1 

'arms Gre?^ Ttcarf'nr *iw ?t? 

4wt5 f»rew mnw c%? «TO *ftire? « «t^- 
pnr »wmi atir irrtre^ sn, c^re?^ w®it<rr?j- 


?%? 5wi-fHfir*nr ww c? ■re^nrt 30 ?t? 
fiffv irrf% ?t*fi 51 , c^ W"# ww 
(?m\ jrre? f%. f%. fir-? w»rf^< 
^^*rriR i? 5 i?i ?i c>iR>fff? <fl*rr?i 

at? 40 wr^-f ■4t?tpn ?tc4 1 
4r«ft< f?. f®. fjr-4 w»rf4^T^ ^^nt?? 
4^tR4 100 C4irt«?t& c<ic? 140 c>firte?tt^ 
■*ff?*f? Wl 4ti:4 lil?? 4?BC4 C’lPC’lf^ 

tiisrr^ 4^4tR?r 3 c^r?r? afipre^ 4*2 
er^F ??! >i?4 sre^ 

4?8U4 4re?? c4ft wfsit? c>re^? W9I i^rest 

?re4 I 4^91 4045 c?tf5 &t?T? 5fiT4 ? JRar 

af? 4^514 ? 4 i 4 t :4 1 ? 4 Ji ?ti:srr*r? 

?t? ^’fsr atf?? 4snr 'sit? ^sntir 4? 5 c? 
4t45C4 41, CJr ?t? •f4J’9t49[ « 

4 ^ ?i:4 aWw4t4kf4 ?ti:w ^w? 4 ? 

I 

•ffirf^i—iurfR ?4i c4r? *fre? 

C?, 4^5lt4 ![rir «f9Tf45TS ^?am44 W? «Jtf 
f4*rt9rr??4 «f9!t*rre?? acst?4 ?? 4i 1 
jrrirrf^ 47 ? w9Tf4^i4 ^^aT*r4 4J4r? c? wei 

C?4re4k4? a«f C4^? C4C4 C4t 4T4?5? 

'44 ^ *445^ Cft& Bfsrrirre? 4fsp? 4re? 4141 
^ I at? 4l^C? 444 f4^re?4 Bt%1 ?4 
at:?, ?44 ^444 4rf?fw ?taf4?« 4^ 41 
4re4 C4t f4?re?4 4t?n:4T W4ft9?c4rear4 
CW4re4&4r? C4t^ &t44tl41P|f atm 
4iat?f4^ 4re4 ^C54 W4t<rre44 4)455? TO? 

4rf4t? ®a444 TO<rre? c^k? C4«?i ?? 
a4f^ 4i4?re44 w? I 'fll®re4 44 *^ ware? 
af?f^ ?tOT artfar? 4tf??t^ wafl? 
?taf4^re?4 af44C'^) f^stra Erff^at? 44 ? 
a^? ^<at44 wi m 1 f?. f®. fa-? 

?taf4^t ? araf^n c?ar«fSi? 4441 atatw 
ft4l4 444 %af4^TO44 wfw W? 4445 





194] 

*ff?3rr^ ainrrwrsT? >i»f^ 

fSisc*if^-?[nr-'8rt>n ^isn Ji-actrj sp^nsiciT 
c«r^ «r»tir c'rc'f? ^t?r wr^itrfj 

^1 I 

sipr ?rr<05 c^, (?p:5r-'5rt>ii 

wc«if OT»f 5Tft?i at*i I 

c>rt 

W5J *rr"»f 

(?TC59 sjRTi ^ I 

f^-itattir^ w9it<ft?«f%cw ap ^ 

•mr cflc^ !T<?t9 at«f*ft?t^^ c*r^ %«■ 
wtr^itif? ^<fi 5T^5 f^¥rw^ 5P?1 
ai:¥t«R ?c^ **1 1 ajjsf® ?fsii ¥t¥ c¥, >f«^r»f 
«r^«r*i «rrc5it«r¥ c^^sn 5i>ft¥ 

¥tC3r ¥C¥ c¥CTl, tjrr? ^ff® 

sT«ftr5 >iiptf¥^ ar¥ 

«ft'»n a«f 

Jr I va^«tR 

?tc*rfTOJ¥ a^sr sit^sil 

^r<^? 45WC¥ 'Sf^^fti? i 

^t?*f 'St^¥«?t¥ CW¥ <m3lt'ff¥¥ m C^f^ 
56¥t¥ «rc«T¥ ’ff® C^f*f 

«ptttrsit¥ I 

irti:¥t^c?¥ ¥5T3r ^ irf®¥ wa vr^i « 
5'5¥ ai1-C¥¥^1 ¥1 ¥®tt- 

5l^5l^¥ C6r¥ ^t^'S m ¥f^ CTCTf^ 
af?¥tT«i ^ a^tf?!^ 5¥ i 
vrwt *ftpit»fr¥¥ 'Q c«rc¥ 

'8^9Jtf5^ f Rr ¥9t¥ a?9t ¥f^C?P f!T?l»¥i 
jfl 3fr¥ aw ^aRi=^f«^- 

®tw «rrcsim, ?s*prf¥t¥*r 

**^t¥ f^nrr^aws 


[ 32^1 44 awn 

ca«¥i atw ara ^rfsita faita i a»t5 
ca as'O af% la^ffa lo ^ 
w^a^ata a's ^rirp, cal a? 5 « 5R?r 

a?]wi 's ata^^la ^stra ^mfaa 
a*??:® 5ca i jpca uiasfaraf ca^f atara? 
spaa c«iws ?w, 'aarflws csafa 
af?‘<i5wa ^awt^ aaa«r ar'? %ka i 
>aa5ai lias ca aiwtaaw fSiaw aft^ 
aca afastf^ a^ac^s a^was castle It^i 
ataca i ataata ?rraraa wa ca 

casfl? ca^ti^ &tarta ^raa 's a^ 

?cai, ai ^ta 5caJTMa's aatata«%a 
asaai aia^ta a^ca afa a^>fa acaa- 
cati5 &tata >r"aa >6 a«>t»i •fT'sai atca i 
(Hat!?! Jfaltas csfw’s aacaF a% a^a 
ca ascaa catfl Itai aa5 ?r®i, ^ aft? 
awtBR !fi I ajfw aapt, ca a?t 
arwraa *w ^ a"aa ttf&ca atw, 
artata a^fjta ^f% ataa apatsi aa fas 
s«ia aca faca ♦rtca, cal ^*ra 
araaai's flai aca artairaa *ffaawai- 
af% ac 9 c®tai aaata i alca afta atai 
artaai a^ ai a*»ra ^t?aa aacai, rsta arfaa 
a*»fa ^ra ♦ffaaraata aca afta ataft wa 
sea atea i caast aata aaa al% caesf 
attta, carsif aatataaf^ia atai 
aai-faaiwa «fa srai aftea* *rw aai ai 
»iaa^atea aa ^iSrsI aata aataai atf^a 
catai—ai arrweaa ateataa ^*r5jata 
ataata i aatf^ia ami 

nca ?ftai:aa ataa snr ^kw i 4all flatR 
caai ata, ca c^fa ^^nstan sraseira arfrar*i 
aftaiwa atcataa ^awrari ♦tfaatfisil ^ 
seaei, caatca a^ar asnfaeaa * 1 ??^ 25 
awea fltacaa aw aauf af*ftat*f? 
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®tt*r I [ '5R>!ff 

3 

cmj w«it«rt5fif^?r 5it5tc»n 

<Brhfii f fatsi w *rff^, 

c:^ ♦f? W^TrttlT- 

«f% *ra^ 9rff% 5^, ^<f!T 

C5f^ W9T ^lOr ^■\ eft?, C^ f5T¥ 

^•RFT^tl ^twl «lt^R i?1, c>r^ 

jpnnr *R>rt<ft9*ic^ ^ 

it^ I 3TC»F Jpfk ^Ps ^PtStPflir 

jmrrti *fteiri i «rw ^ 
jp?f*wl5c^ >1^ >nr9f wi awmJT i 
'351*1 ?faf»f 59rt5 ^ 3jf? ?rr?^ 

5f, ®t?t»r c>T ift^sr 'srft^s sn ^'srir 
^ *rft « f*irv sjjtwNpf 
515 f VfCWt W*rr5t5«f^5 5f?n 5«1 
5W15rf5tir<f5 wwj sri 5r? «7*ra 5t5i ffaj5 
5Vt5 JTfhtS 5St&tpn *35? :^tf5\5 


[i95 

«t5C5ra 5t5ic5 [ jrfii »pit¥it^ trwf ntwf 
«rrr5f « c^iF^tt^nr J fill 

®*ra}?Fti:?F ^ ^ ^?rr0 ^rr^twi 9 |«fi 

^'SSl 135^^5 *r55st51 srflTf W^T ^RTf? 
*if^'^ 3?»rr5t5«^ '3^®ti;5 srflw w? 
'5»ir^*rfr5 i 

5!5C*IC5 5*15 C5, 1978-'35 C^TT-i^Wni? f^l- 
5t*fl? 5i(5t5ft, 5f«pir's ^ 5TC5t*f? ^*j^nr 
^ 5rf5rsr in f^ 5ff v355$ *ff^R 
>11? to Jrrnm?? «w-fe*r5T5st? c>r^ 
5(to f^wri, 5it?rwil>c5t ?3fi 

5RI1 ^5wi >i¥5 ?!C«i sn I '3SRf^ ^rrsrn:?? 
f5*rt5rr5^ C5C55 f?*pr 5it>ir5 

*rf?7^ I *!tr5i« wsrfntRf? 

4*2 5 twt? 5<f>itt»r af^ i ?rr«rr? 

5?f>lto 2 S|3)F 'f^C>r5i f5>ltr5 »3TO 8 sp? 
f^c>!5s ?fnf ^ 5rfnc^ *rr5r^, ^<35 
>lrttw '8r»r-^’f>I5f 5751 5C?rf 5*86 9[nf 

f^^£>l5t I * 


WtWlWl WiW9 flC51 Wf C5R p 


* fspic? *ff?it5fir« f5fe3 (1) 3t5f^ 'oStFfi:^ ‘Tr^*npft»r^r‘snfspfr 5 ^fir^^sn’ 

(2) Stn«ft55n J[sff% ‘The changing face of Bengal’ (3) 8t 45. ft. ‘Rivers of the 

Bengal Delta’ (4) ft. fe. ft. 5'^ *(%<|!t«ftr 45t (5) ftftff nfapfl c5£¥ I 


c>rrf«c?^ t5ffwf^at55i 45sl5 c?f^-f??fiw wetfti® ^ fMft 

^C5C«H 'Q 5strw »itto£?iT I c^to-^jiT? 55ti:in i < 3 ^ 

>in?tr?T >n?l’»i ve *rft55Fc«Rr 5stw 4551 K^ri 

C5to^l5 56 c>lj^&t5, 1-37 fft&t? i iTtiTl 5to 5155^ 

551, tiTfwftwtf?^ 55tifc5i, <5»f, 5tl:&ii»R »r^ ^tft? Mri- 

5nr4 *f^£53P51 ?55ic»i? ^5W^Q 5ittw 9rhrftB|51 




S8?f (Wl 8 «8 
«8 1%. 

1^» iflPf. 


'»%t>f 

^sWsir: ««|inr 


[ <5t^?tJT 'll^t Jllt»T 'S 

<#t^ii-f%wtc!rj I twf- 

fSpp WT a^f^ real's «rt*rttif?[ 

afiwtir «rf?r*n srf^i f»r-siww? 
iPNJj-ftwTH fwtff Ttur? awacare 

(?ra faaitf% Cfal froc • 

®T^?rra >rac# ®m] ?p«ii 

f5laF?jn-ft®i^:!ff aait® caa^- 

wiTar^ caai cara* ^ ^®r 

wi I ] 

sltTfa-'fl? a^wi jRwsTPT ert^ 
^«rrt[ cT'ein avi jii i aai c^ atnr 
'5tt?ta 35tBs ait « artf^wsi 

insta I 'fit arwrt 

tm car^f atrssi i « «f¥ a«rtc^ 

(living and nonliving) c® atCT 

\e ai?pt acw >«t ^«nr? atai anrafira* 
c^ta^OTS ca ^^atnai cat a^cat 'sttitca? 
afa I Jrr®taa®tca ‘caa’ (cell) ai ^arsFta- 
C¥l fft ac a i atft 'e atafit^ (unit) 

ftatca an twi cat caca^ «rtita 


^awac'sa acaj at^ ai i ®Ttna cac? 

'8 aasrsa ataa^ arrft^ra t 
«tca iplac^icaa faarra ai:t fa i ^as- 
c^ ^ %tra ^ftacaa ca artf? f^wta 
n afirf& fcaci art^Sf^ «cat i ^t w Tat a 
acait t *(4«Naatata artfa «aasaf cat ^a- 
caslcaa awT ca atata allfa atfta»vra ^ 
®l f^pa a?cw ai aw aam acar ataftw 
fir I i?facwtraa wwf^^ c^aa awtfSnr 
w®a aart^awf^ aatwtca yitaftw tew 
arfw frtwta—alia aw aw cwtfl» ati 
(several billion years) aaw caia car? i 
wtf^ (lit ’iftaiwitaa fw «iawl fta cawal 
wTaiw caia wtaewa fiiaa w it a t a ia a watt 
wwaatwtia wtacw tw i ^ wftiwa taw 
faiaa aficaia atyfww wwwatm aia^ai 
wta^a faa'icaa wiw ca^ carfa aratftwtia 
* fa^^fiiw wrrtfaw’ w wnrrattcai autf^r® 
(c«tf5a)»flf atfaana n? t acaa wtftaf f a ^tafw 
tw awaw: 'at wt^atawiat • cat catw 
wtacw caca wttata-cat^hralt *ffMfcw 
•?Ncaa artfaawa cataia.i wtiai Jwa- 


• cw. '«a. ati-f^ caai waa, wfaa0700006 
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fswtc-w irhm c>!^ w ™ 
jrt!(tft*f >8 wfl>»i wr?m?r 

w «rr!ra;T's 

\8 mftw 9cir aFw apcsi fiir^§f>iin, 

JTTt^ISflin, catcttcwtn apwtaw 

(evolution) 

c«jr>p \8 f5r»it9i i 

vrtut^ 

(link line)— 

(^) 'srtf? 

^ntTttsiws ?c5f cairfet-stt^f^f i ^tt^rfpr c^ft 
catr&tfltwsi C=Tt I 

f^tc^ c^c6 *itnr ^n ?i 

«?)<flC5T? c^Jt c»r«itc^ ♦rtw Jti i c’ll- 
c«ii:^ *(3) 

it? I c«p^5i 'wtaf? 

'fl?i ^ vaa^ *rt?r i >aal >i"^*(9ic*i 
I «itaw*rr^ iflacastcjra 'sal 
x-^arca fsr^a w«5asata Jnst araTt^t asca i 
ca^ araTlTt 'ficaa ac*n casta '^taaffe?* 
atcas ai i 

(a) atcaas ^tlatatas ai afar casia 
stacas (solvent) faftnr aftasafTssi ^tarasta 
caras ^a^asaa « fjwtfaw asca ca^ aaa 
ai faaacas w;cap^*i ( precipitate ) aaca 
fittata c*rc?a aacaa casata (Cr>stal) 
5a I casta ait^f^l ai aiar casta 
#tacasti:aa ^atwtacas ‘S^stca casatf^iss 
(crystallised) asai ata ai I cacas 
'sttatacas ^aaac®a attcaa a« f^atca 
starts 5a i sst^ arcacas ^tlataca* atatafaas 
ca^a^ataicalt ®tcaa i ai®; 1935 atca 
^rreafirasta fawt^ «; \scac'8a s^ita«?t 
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^tas atsyta ®t^atac^ atatafaas afa^a 
"jaas '8 afacataa asca fa^ai casaitca aram- 
fa^ ascaa i ata afa ♦tfircatfats ca^ v% 
©ttata casatatas artata aca aica ca^ 
gaacas sstsit^atrf -sfcata asca sstataint^ta 
^^aata ca^ ^as^ «ttata- catcaa aca^ta 
aati aca caata i f%fa cata facat 
aac® 5ta ca «ttatcaa afa ata atasss ^sca 
iflt aftpata vstatas at®ta < 3 (aata cata- 
a^asaa »r8a 5C^ ai i 'aar casta cat^at^ 
ai arr^faata ^aa 'st '^#a atataf^ 
afajsal atfaca faca cataatapaa asai ata 
^\ I sot^ata faca ■•iftasi se acaaata 

afar ®s ^t^r^ 1946 atcsi ^^vstia aatac^ 
catcall at^ c^fcacaa i ^caas '«t^tacast 
•iitstca cassitfasf asai ata ^ra aattcas =ra i 
'saa casata ^a»j(| '®tlatacac5a aal^ 
ac^r -aaH aatfa® i att c 5 tas ®! ^t^aata 
acaaata «ttataai s^a ai '5i-'#^a oq^ aar 
a^ 5 ^a caa-| caa i naas^ ^assryjr acaaata 
faf^ss^tca aai 5 a ®t?ataal «?fa-i»‘5ji:q5?i^ 

I ca^ aa acaaata avsias^tca 
aatfa^ ca vstlatacaa w^aa aitca- vaa^ 
'#laaB3? ssrtce i aai ;— 

(1) #facifa atataa aasta. ssta \8 
a^»(f^ta ’spassi ssttatacaa <iia^ aaar- 
sstca^ «itca I »ffacaca ^stcaa faasta 
af% \6 ^»ifacaa a^»ifaarra ’iparsi caai ata— 
ai castsf afsBasafa a^ aa i 

(2) ca ca»ta '^caa a^t *rfacacaa 
atca at^t attca c^cb atasta f^aa sra^, 
q^taa-f^tca atcas ac^f aif^talwa (adap¬ 
tation) -ca^ 'stilatacaa ssftca r ^tt 

atata^as afeata atataa catafi ^ cai»it 


vrtfta 
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>rff« si^ 5nr 

srt?r sTi—*f4« 'yhn «r:*wi 

I CSFt*T 

»rR? CTt I w '5rt?rr5i?i 

^«c??r *J? 5i«9 fsw^ wtir *ff:^ 

*rrti I *if!n:5T»f c’fcar ^i ^?i?r 

a?rt»r ^c? i 

(3) ^ fi ^ 

(heredity), cw c^tif ®tt- 

<M >8 ?^*icr?1 

I vflt ^si ^♦firrJT ^ce? 

fjfisp ^ntfirs 'Q catl?^—’ll ^fji^ \8 
^4<iW 9 ^ FTf^r^tfe—sri 
f^ZK ^ ‘first’ 5?r—®l 

®r^t>r I 

(4) #tR?r 3it»nff«c® fstsw? 

f?fc*w *(fic4r«i « fiFR 

f^l Ttsi fsi^’ntsi 

(mutation) i ^^^ a^rff® 

<s^ fsi^&*rf3? afanrt^ >T4C5nr c^tf^ «?p^- 
I ‘st^irtJi-fBfCst’ ii? 
c^ to tftr4? cf^i 

'5tt?t»i c^ic^ ^ a^%?[ ®t5?rt>i 
^tcw 'stc'f^ w*nr 
finiTH ^ I c^stsr «?^^*ftw sti ?t>rr?r^^ 
'il|5^Psi fuSc^-ifst sw I 

'5t^?rtr>i?r >ir*rT pffsR 'stre^si 
fiss fic*w 

««f V9 «f^ iil>[5T«tT*r 

fiwsrfsT c^ « #^tJRr 

JTttrrif’V sfi cttif^a (link line) 

??» V5 

cvz^ tfricsT? ^fto^r 'Q atvft^ a^'H 

I 


[ 32^ 44 Jf^ttn 

wftim c»rrfw ^•tirm « vnr «f f% 

5T9n ^citci stt^rfsirinf *^4 cts^ 
inr, catc&t^si c^, c^rt, 

C^sT C4»t3f-%atW ^ ^^tjsrfiw (organelles) 
csit I ^^sTSTt®! fMtnpir ^tcw 
C*ft5 f^irf (enzyme) tot«rp(i 

CspstST sri 41 c^l ^SCJT54f 

^®tr4t fsrcsrw? 4t*?F « *r% (energy) 
'««1 >r^‘f4i?a toPfft ^ 
4T«f] I »rr#l4«n:thr 4if% atrfwsfhr 

( metabolic activity ) 
eft I sfl «rr45t¥ afeir- 

atf’^tp c45t3T ^atrrtsf, vinw ^ ^ «?t4' 

C45tr48 «?kPT4 f44Sta '8 

atw 41—41 4jt^f4?rr?i ate? i *<1 
wvt attft?*! §atwtC4? c^t4 srttrjw 
(medium) 41 fsife^trs ®tl3rra-s?t»15t? 
(culture) 441 4t? 41, C45te4 4rt<f15f??Te«t? 
441 5? t «t|4f4C44 ffii '8 f48t? 41 
JJSI^FlT?? WW ^4a ^4C4t4t ?44t? I 4tt? 
C4^ C4t4 4t5 '545*1 5 4f^4 5tt?t4e»ai 
8 5® 4?5 5 >!3I»5 5? I 5444 

%4? i3i*l (chick embryo) i erfaf?- 
4151 (host-cell) C5ti:44 ^5f4 4t«B 8 af& 
4rt5>rr? 454 5rt4t44l ataffii 454 8 

c»i4a^ C4t4l^ wta 454 C45a I af ® 

ae^ 4itas4t5i C4t54 aeaea? a? 
‘5tt4l4f«r;i’ 4tf5 fwaiffto C4^ C4t544 
f4at^4 4j5fir55 ^itfira®! fwt? 454 
51544 44a4if58 445a 544 I 454 

C4^ C4t544 4Sna«^ C4t4<5fe4 tat4t4 8 
to54 ^5f4 41 454 5141 5ft4t4544 
8 f f%4 W5 a54tw4^4 ^at4t4t bfff? 4455 
4154 I 5t55 5f5Wfto 51^41544 4ta4f4 
45& 44? 541544 f444 fl5lf44 41^4514 
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irrllfl 


9f ¥ti, wti ^i- 

Pnff^ t TO ^ 5Ti 

ff ^5tTO <fTO?r ^IThSt^^ f^i 
C?«rl CTU, CTO TO CTO 
^tTTO ’Vi 1?^? ?{¥ I 

'srtTTCBf ^tn fsf^fs'fir^ 
«ntf5|® (core) TO TO c«ftf?TO 
05 ^ ^ TO[if1 «rt^!J*l (coating), Tfc=^ 
-AZf[ 5Bnt*ff5r5 (capsid) \ «rr«5*fll>c^ 
JTO c«rc^ «it9rt<n ^c?i >ifTO 

c!T«Trl ^tir I ^TOTO? c’T^i-c^i’icac*^^ 
cTO^ TOcei*ff JffiRr 'srt-f ^nr i ’sps^l’ 
ir ?ces ®tlTOc*rc55 

jffOT ^*ftTO I TO#? 

#?sT<r4 « fsri? ?snr 

wrfro? '8*1? I 'sns^ ^tr? TO?ic?? 

?? I iffsr 

4., f®-^f%- 

TOf?® ?1 f®. 4it. 4. I 4^ 

Irf#? 'St^ftc? 4?s?TO?t TOft® 

«rff^ I cTO TO^fc? S!-??5C*i? 

"siTtfirs TO?* sn c^ c?st5i ®ttTOc«n:?! 

?? TO. 4iT. 4. m ^ f®. 4JT. 4. TO?, 
^ 4?«!C9r (?Tt t ^1%? ©ttTO? TO?* 
TO. 4iT. 4., TO at# TOTO? ?? TO. 
4iT. 4.— ill 5? f®. 4!T. 4., ( C? C?stJT 4?sf5 ) I 

4t fsT^fjpfir^ WTtftC®? ®t??WT ®r^TO? 
SttTOW? ^ TO ®t^ ?*?1 ?J? I (1) TO. 
'flst. 4. ®t^? (2) f®. 4^. 4. ®1tTO I it 

a?? TO TO, ?t"n 7 j[. cntf«i®- 

TOirTOflJ’t, t*iyc?tt, 

(common cold) '© 'sjwtw ?[?5r8Ci? 
’st^TOnrt^r i TO. f®. 4sr. 4 ®ttTO to 
TO? *i?i®, ?tf*i>r, ®ntf®c*rr®t^>i a#® i 
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®ttTO5nr cattPsr ®rr*i;f5i®f?f®w®t^tc? 
f?f®H ??ciTS 5? a?ts[®: catffPT? TO®4i 
,^TO? ?wt® ir catlUcswr to 
f®8 »i#?l (polysaccharide) W C?f?t#ir 
(lipids) ^atro «rrc?*-ftcaw to 
at#-®ttTOa I ®itTOr f®i ®rtTOa it catffsi 

?i ?sjta^ic®? ?ttc? TO 4?*&i 
C?? aTO#r TO?a (lipid-envelope) 
c*rai ?t? I cat toto f®i ®nTOi ?toi 
catl^ «itc?s I 4t '5rt®?«r6 'sriairca? 
aTO ?st^ ®tt?tTO c«r5-^atwta it 
fa^fg5f??*'®ntfa®c?* aro jvy ?*?i i ®c? 
4t«f? ^atTOa? faf^s®i ® *rf4?n? ^TOt 
fal%? ®tt?tca? faf®» c®tca? af® ai 
?sTO (tissue) f?:?* f^aa 'TO^a 
a?*ta TO—atc?j aca '5tt?tca? cTO- 
fafH®i ai ?satfafa^ ?4 (cell ai tissue 
specificity) i 4? aca fafH ®tt?ta 
??ca? c?*1a ai spat? af® artf^ ?3r 
4?^ caatca ^xm ai top?? to « 
cava #®®a ® c^at^t(5a ®ttata a?? 
c?*tac?st TOp»a ?sca, catfa® ® ®»rf®® 
®ttata ?ti 5 C?*ta (at4 caa) TOpaa 
TO, 4t®tca aa® ®ttata TOTOc® 4at 
ai-a:’i, arral5®jnt®c®—t®itfa f 4?*t®tca 
ca c®ta ®ttata ca c®ta #ai:® TOpaa 
ai aitaa ftatca s^a to ai i faf^ ®1tata 
faf^ at# ai ^f%ac® aita? ai TOpaa to, 
facaa ®c? cata^l^a*t# ®t|?ta?l i 
®ttatacaa 4t ?^c® aca crrt-c"afaf®faf5 
(host-specificity ) ®ca 4?Fa1 a®T. ca 
c^ia #a ai #ac?stca ®ttataai wtaa 
facal ®t #ra ai c?*tca wttTO c?ta ?? 
ai 4at ®?t®? c?Ta^f^®t# ®itaiaca? 
clears 4t ®al acaiwi i '5rraa‘f1®1 C®tCT 


5 
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wt?i WT ^ csnr, 

(commensal) 

Tyrws W55T ^?r sd I ^ il 

CTtw^Fi ar«ri Tt?r !T1 I vat^rsi 

(carrier) 

fi[?rfr^ ^ I ti 

ajsjst awtf^ 'sirw^t's 'srtanri'® *rfi? i 
c>ft f%«FC«rc??i ^1®)^^*! »rfirc5ir»i 

fif-R 

pi«rrc!i c?tc’i? I 

>a«|!T atif 300 ?[?prsi? 

I ^?i >ic«n 5it5i3npTr5 

^ 150 «t^?rrc5i? 5ft>r I 

c<ir^ 50 55tl?rr^ 

I wtt*f? 7i?t?r 

cfltri!? ac?ist*f 5d i 
'5rf;5ni«i (abortive attack) i 

«t^l9T, OS'?!, f ^il, C=»®t5I, 

^i?3r, ♦ftf«t, 5itw, ^]t«, 

»rfl*rr (Arthropod) c^ft^ 

■-‘i^sT ?rTt^tf?r?t1 c^z^'Q f^fss 
T^csf? ®t^?rtc»r?r 's ^taF*i*r c*t*fi i 
^ZWt ’sizifz^ ’srf^'m ?it 5 ^ (inter¬ 
mediate host) 1^>fti:5t ^tw ?|5:?, c>!t ?rti?5p 

?t c^zir^ ^zifj ^ an <at?i5t*! c«f«ii 
Tl? sd I f^i f?f®a 

5t>:?r I ■'Sticjj jti, 

wTiwtpni cwtiri 

>3? ®tt5tJfi:(f? 'Bit^tsi ’ijfB 
a «rtf^ cETtcn c®i »C9? 7itift?«i ^*jf|’^f*i 
m?U^3® 'flc«r?» c>r^tl^tir sd, 

*iiCif?r ^r»rl tfC®1 (ultra-micros¬ 
copic) I ^rr^r? a®f® 

iPlattjCa? ffiftsrtl^ (porcelain) faca 


[ 323W 44 3Tt^ 

afirata*! (filtration) a<rrtr clws liiii atj 
®tl?rr^«p ®t« ^ sd I J»ii 

35® 'ii^ll afirat^l-^snr^tin (filter passing) i 
a«stTr a?rt*i TtPiirm 

^^tC5d®f% (Iwanowski) 1892 sffjai 

®t5rrjp ar®t? f^?r i ai«R 

asit? 

(molecular-sieve) farw <fal 
-fiat at^iradryTa f^nr af*r? 

a^tsr ®t5T®Ti:?it (tp^iI 'e Ttce? i «£ic« 

'5tsri carf 'fi^ fafv-s 

awtf®?r '8lt5FtC?3r (dimension) casid 

?C?rf 'iittf? C535t?t? (figure) 

C®^fd ctfac® 

c^tdf^ ^•*s c^iai—?^. 

^5 al 'f5R1 ^irl ^5Cf I 

c^tsTic® Jf far^ a?p cw:^^ 

5T^ c^n:® c*f«f1 i 'srW? 

a^f® fafsti witft- 
f®^ I «lt? 

af?»it!:*i (dimension) ^3®3i «t^?f»f- 

c^c;;? sffta at?r ISf^fSraitlaisiT, 
at?r 300 fijfasrtlaR i cal 

atlw at?r 350 fafaatl^^? 
liiasli at<rt?r«i ait^flai ata lOOOfafaatlapa 
^1 iii^s 3itl3Fa >fiat <5^515 atatffa sPl^rr^ptn? 
ada 5 c«ic^ 10 atlasa [ atlapa 

.ii^ fajfafsi&tc^r^f ®ta ( --^ m. m.' 

lUUU 

fafiisitlafa 5C55 allapca^r 

©t-sr 1 ^®?ilt cac5ii adca? c«it^ 
atatu®! iflacjjita vaasl? c»tl ®tl?tt>i?i 
ala 35ta?t2i«a i ataf®^ 

(volume) »a| ^®caa acs^ ata 

I Jiasli c«tl ®tl?tta at»it?*i 
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St« I Cftt ^VS St^JRlI c^ 

c®t& ^ ^«R1 ^ »nciri c^ 

^■gtf!8^si C*fC5 C^ 

c«r<rt ^zw ^sR-lwrcJ^r 

r?Ti?r I 

^nancfir 

St^rfW? '8 ^^!I-f^WtI!! 

%\^ (positioft) fsifff r^®t#f3I5r9T f^f 51^®? 
«rfn I f^i 

'srfs^lf^S (retrograde evolu¬ 
tion) (theory) Rci ®1?fr® Bt^Ti 

C5it ^rr^f^finii ^1 

*11? apsrtif® 

»tr§ ^tw? f?f%s c?st*r-^*ft5r ?1 
9f»i n? 3?t9tc® «rr:?f t ^B^4?st8T 
Cfik «rt<^«rt®y (continuous 
degeneration) s^lt? ^ir«T C*W 'ii«R 
J*F?1 ’Tsifg® 'Si^ 

JW9f *w? ®%t>r 'srt^stc? 

®r?i *rr<fj ?:?r? i 

«i?c*r? fwt? CTO fSrBtJfl^iciT? ?-f^irrf?®i 
?c?rf c®vf5T 'nt 5i®?tc*Rr ?s®- 

<rrf^ ? a» *n ^ 

c^tfsT ^ c^t? 4^iT? ?t?tTr^® 'BTsr^tfsnr 
*re9T ®t? '8itf? c*rc?? »f®c?stl? ®tcir ?f*it®f^ 
c?^*i '«w 'srfcf ? (.^t 

c*f? 5ic*n «rr?t^ 

’^•f f® ?sc? >i«? ? 
f5tl5t>Rlir*l Oft ^3tf®®*l f^P 

«?l?tTO«f»ic® ^af®!:?t<fT 


*«^’rf^ *rrci? '*tWcii 

,^5fW?Rr 5irw ®t? *[1^ ^WFCi 

f?»ff(® Iff® C?RT ? 

C?f% to? *F«l1!!?, 1918 JTfWt >1111 

c? 'll® ®tt?i>r 

®T®? mw—t^^vsm - cirrcir? 
'ST^st>tpnr ®t;®5ic*r, ®tc® ir?i? 

«t?r w*f c®tl5? c?f^ C9it® ®tapt® ws 
^’c®tf?? c?f^ cf^ c?rcif m?i i 
^5 cTO »Ff^ nt ^jfirflt® 

4 ® ?5t*i®®tt? srr^m ?&tr® *rrnr f^t i 
vac® si^iTf ®c?, # >ft*?t^® ^5rrap5i«i 
^ «itci I iat 

“tf^ f® (degenerated) 

9i®*i ? ^\. (ac® aiswm® 

? '5rt®r®? ^aw f?wtirti®t? 

>ft5ifaf® f?®t«n<ft?tc® apwlB® 
?1 '5r}%?jf^ (evolution) 5|®?t^ 
af®l^® ®?1 5C65I (TfTO ®f? 
f?*i#t® fwi — f?*ffl®ifta> 

(retrograde evolution theory)-^? ®®v 
®®<itf5r? 'at f?n#^®irr5ft 3i®®nr ^fhrcsnr 
'BRir®tai® f® ®?i ntc? ? 51*141 

f?®t®*[1iit? (at *i®?tiv? ^I3f 
f® ? la®! 5f®®r?c® 5i^i®caf 'a®t®tc? 
anrtif JTl ®?1 c®1 ^®wtf%® #lf® iw—<41 
>1? ac?nr ft®tf?® ^itrsiTOi «r?®t? i 'acwCT 
C5ft ®t^? ®tc»it65Tt® ^aint® 

«rrw® ?? f5( I ®tt?t5i to «aCTc® totfSi® 
*n:??«rf® 'sif® ^f^® i ®tt ®ttit5i 
'spf?® ®[c»i® ®®tt ?*it? ®t®t*n I 





«Rii»i?TO;i «^rr*np— 

f^ifWr^w (1975). 5r?<ni-287, ^^n— 

«rf& ^^11 

atftJT ®t?c^5j cwitl%f^®t5i 
s$t? ^R5?!0. « ^5Rt^9i^ «rtr»it5m?r 

iF?"^r4 ’^nsrrsstTf^T r?rwt!T ?5iii- 

5ir«fi I 

C9f«(^ atflii ®f9C«?r c^ytf^f^®t!T 's 
at?r 

*fc?c«sf I si^t^-r>n to 
HIT, ^5yr'f5?p ®t?nBt?r 5i!?lft?i 

’‘f^st’^tr® to? ^ ?to? *1?' 

I cwrtRstorsf 5 ^ 5 ^^ 

fj»r8 c«ntf%f?®tR? »ff^? 

I f?®irsTf®f%^ *f^tC»lt6?1 '6 

ittf«fto to??*!? ?t?jr5i ®t?^? 

cvitf?rfWrR c? f5^«rr?i ^wtosy, 
®tiHt5t4 *(4^ *ft?tr^ 

c?wtoR ?tc51 'flto ^cir«f ?»?i 
c?TO ^ftr? c? ^?5 cwitf^f^ ?c8r 

^»i3^?r 'nt a«f? 

^nar?? srr? 1 


witRsf^wtcsr? ^»i- 

5itc*nr *t?if^, si^ar, stN « f^? *ifi5f, 
ai?c*Rr ^t?*f, ?rt?st? ^ 's(t^i^, 
Q ?r^5a? 

c^rrf^f^wf? f???^ « 

'sjgit® ?«? ^«fy to? ^?5tnf 

c«?Ttr®toi c? c^?»i toH?i, 

to f4s| sia® T>?5t? ?5?C®5T—^FW 
« 'srrcf ^«(Tfc? I ^si «r?ttc? 

?t? c*i^?itr*f^ ^*fr?itr?? ?c<fT ??t?st»i- 
?&5rr?^? ?i*f^ 5T??f? I 

f?4?, 3l?«1 « *jf?- 

®t?t? ^ton 

^t?Cl I 

Ttisn ®t?tf iiwm iB?i ati c^ 

?9|j:«l^ Bt»l I CTI f^tC? C9f?C^ <2175^ 

I 'Brftsf .'s to 

to, ‘fl«« ?nBW 
I ?tJ^? 51^?? 

?str? <^^^<rrf5T to to 
«iti:?i >i*it??> ?c? ^Bsr ^rf*ri ?*f? 1 






t*f®ltfTO '»|lt»l4 » 

ffw 

'sif?f^^»f sfmt^'f? f?c^ 'Jt^tr^i ctf^ ^ ime ; 

^aRtBi ?cir® ^arffsT, c^rr^5p®--^5 ^?rt^ cm? c?^'® 's cm? 

w®?i 60 I c?t?l, ?c^& m? ?sPn^^ti:?? ^c?? fwf ^'r?5r®? cm 

5?>-?cJi m, ♦i^tf^? ^#»rr? ?if?^ ?jf?fk^ ?rr^9r ^rr^rr?— 

“vflt >1? im 

fm ^ ®t?l; ii^ ?? arm m 
*ff%i 5t? «rmi,.” 

c*r»f?t^? '5rr»fi-^^twi <^?c«i '8 c?c*f? >rrf?^ w^r ?rf?tw? m ?tm m 

C»ff^®nr “Only when the country is educatedi, electrified ; 

industry* agriculture and transport are placed on a technical basis, will our 

•# 1976 Jim ?5pl? i?3Jt? *ff??? “^sic?3ssTt«f ?^ ’nf® ntJtift?” 

^ ?rtnrrfim a?® af^?tf^f®t? a«i? ♦(?®t?at« i 
• C»m, ?5f^^'r;5l'700064 
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victory be complete.’* '445^tC®Rr ^ »l4t^ 

iStm c5r??C’T?r nfw?r ^ « 

f?5f4 WJP ff? f^WtR? >It?rfC4T I 

“My interest largely consists in trying to make the 
Indian people and even the Government of India conscious of scientific work 
and necessity for it.” ii?t c*lt^5r®t?r fSrastJi C*Jt4«t1 ^ “The 

Govt, of India have decided that the aims of their scientific policy will be to 
fosterh, promote and sustain, by all appropriate means, the cultivation of science 
and scientific research in all its aspects, pure, applied and educational.” 

\8 ^ “It is science 

alone that can solve the problem of hunger and proverty ; of insanitaion and 
illiteracy ;...of vast resources running into waste; of a rich country inhabited 
by starving people. At every time we have to seek its aid. The future belongs 
to science and those who make friends with science.” 'H&l W9m 

f^tWRT KCM 'BTt^r 

«r^Pit<rr9*i I ^tW'S ^ ^5tf5r«f ai ^»Rt m W9 

'BTfatirtr^r srtJitfw^ «RTt^ irt^—arfw CTt i 

5C9t« ^ wsRaiicwi 

c^»r f^s ^ C4t?iF#?r ^srrr^n, “All countries, 

I said, are normally conservative. But I think our country is more than normally 
conservative.... I find it even in the thinking of scientists who praise science, 
and practice it in the laboratory but discard the ways of science, its method of 
approach and the spirit of science in everything else they do in life. They 
become completely unscientific.” 

^r*rc»f 'inR'8 «ft9*n *it«r i «fij, atftsi 

^ CWm *f9[ ’IT? 

W5T>!t4nrC»H C5^ ^ WS CS\ i|1 I f%C*Pf 

•fir >nrr«f« •rrnr m ctsr—( i) fwt^?ri ftwnr 

iw«1 ^ <triR '5rtins-^?i ^prlwc^s wrtarfl sp; 

(2) Jfsrftwf 51W9I ^ ntr? sn ; (3) wirm mw C4tirtnrtir ?« 

irtutit Jr’rtWRT c*t& to ctoj? irhystTO 

few TOPI I 
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wWm c*rm ^ *Rfc? wcsr 

wvtiRi*n TTf^ ifcircw—^ 4 ftm f^ arfr^i? Shfftr sjir artt» 

f5r^ nfiRti 's =r^f>rt#T cv^t? jnrti^tsT 1 

ff^^rpTTl, c^, nwH?. a^f«? vT^k^j arfcsi? sri ^^itc«nr 

nfrowl JTl, 28 «^r8i? '«rf«[?i5ti*rt *i^r3i? wv 

fsrnrtf^ 5r»t» 'fl«R arrrwsr ww ^h?5t «?inR 1 f^’vi, 

jfaitrfsT «r 9 % 'srt^ *fivc^ '8 ^Rtcw^r >ir«fT 

W »1 ’r^'9 I c»Tf^ f^raitrsT? 5rf*f'lir*i sr^irsr ’^**r <flC5i cfr^r, 

ifl^F I 

>4i:*n:*f 'err? >Rtc^?f 'st ’cf?»f c>«ic=*r-l 5jsil^?l 

*[«Rt&~^W>r r»ic^ ?st«f f^nsf!::?? jtw a?rtr>?? tk^ >it<rt9*f ^pv't fg>i t w 

jpsriT«r?‘flt wt*!? sr^iJT c*Tt*r?r, ^mJT?rifw ^itins ^’‘ft>rvr 

wcsfR >r 5 ^ *r!%5W c?sffi—va?’ 5it^®tJrl^f%®tc^ ®i5t?t 

'ii^srrjs 5T?r—arrr«R c^Ptfs^f^r, C3f«® a^f®?r ait*ncs[ f^astw? fs® 's ait? 

wl^si anrN >i 3 i?jt«f^? 5 tt f%®nR? ®«n c?t?it?t? «??i >prrw- 

#t?PT, f5rc"T? a<:?rsF^? f?f^ ?yntf^, gage*? 

?t*rcJi ^*fRr?*ff® 3ir®?i ?t7® af^fir® 5 ? 1 sTf^ri Ttr^r 

•Q a?4^? ?i?Ti ?fc? ><i:®c?r? Jrr^tc^n ppipt?r-?%®f?<r afstarsft? f?®tr!T? >irsr 
?i»rr»r«? *if^w ^sfk? cf'est *r??st? 1 ^t^i?i ?s«il ^«fF ®1 ^?N5?c*i? c?st^ 

*iTt^ ^’fi ffe®l <Tf?r 5 TI—CTca? i>ta>t’it^ ?Rr 'sriisi—f?f®B 

f^»f^ii:<p ?f*f r*T?w?®i ^sp?i:*i fJTCstf^® spc? ®c? 'sp’R^p^i 5 t»i ate? 1 

®tfv*t^. ^tw?!?. f5r^t?. « ??ae?a, ?^t?i^. c?'?t9n at«t? «r^f® ?re®T I2l? 

Rural Institute ac? ^cics, ipca 197I-72-a 19'A5% c»lt?s at^? i^se:? ?ia6 1951 >itca 
f%31 16*6% I 

^ttsif^? ^it9?F® ^rte^itssri att?? f?5t^ f^tst- 

9?fa ^z^ ?e?e« 1 atsit® 5eaa -iift Jpaa^ 1 ?f>ft?f5r?F at?, 

^»®®? a®f®? ?3?5t? f??5i:*r? apsias 5C? 1 

?firirtRl-at»t? a®f® ?tcwT ca®tt? ^'f?? 5 #r#ta %??? 5 C«* 'snrt® ?tt®T ®®Si c ??1 atrag 
?11 ^faa? ata?J ^?e® ata-^r!?(f^^p?e?? aa» 'iica ai® 1 a^ata af?=?fiat? 

af%'& ate? Pt^k C'^c^ far® ??®t? af®aipf®a«—ata-^a^Tf®?*^?? a®a ^fa? ar® 

w»ira^t a?, ^^iPtrara ata*ra ca®t?-aa®ta aatat?® a®a i^ra 1 >31 ar® atal*! ^»??8 
??tfln5 5 ra 1 

fWm v8 i^fsraj «n;:^t?t 

yfa ^sa « fawta t ®t?®a^ ^fa^ata caa- -a®®?! 70 ®ta csit®^ >iia* 

artr?? at? Al% f fa cac®^ arfr? ®t| ®rt^ Trr*^ ffarw^ait^fsT® fawtra? a^?tif 
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I ftir«rrtf^ ?5f«n5 'st?® ?nr c f^ iw 

?rst5ft? ^«n 5T»itf vat ^f%? aatsr w ^jff?4rr?r fN. E. 

Borlaug-aj ^5rt«?pf#r irn?«f11 %f5{ ®t?ic® vac*! f^^^ttpnr ^T56*p9PT'?t»r ftw « 
\5t?r arat^jJr^aFT® c«R i ^^*rr<rif c^cwcw 

^H'5 5T??rw? «r®t7=ir ?ri?r at? 50 ^ «rfwcgF? ^*[5? 5 ? 1 'st?re^ arnro 'craw 

cm vflipf? ?pf>rl? <5rfe;5 5?i iit^^fsf!^ %*rir& a^-fc?«t?cw 
artttw at? 9-3% *ff^5*i4stc»i ?1 ?tarlir «Ri?Tf? ?? ?^»i ^%? af^t«i at? 700 
c?ftl? tt?fi; ^5tit?l t^, *rrf? 'e c*fr«iit^it?i>c^ cact ^t? ^ 1 vat ’*pf^? va^ ?? 'ai^’a 
al??5t? ^?i ?«? aaft? aft's >f^?ai!c«f? sfa» ftc? 1 va? ws ttar? 

U.N.O-? National Grain Storage Institute '?t*R 3P?1 ?C?C1, ??«!*(?? 

I. I. T. afwitCSRt Agriculture Engineering Department vs^? 'Bit?® 5|fr??s|? afrits? 
vaf??c? ^g's ^«rtfsT^ a?if«? ^st^tit ® f ^ 9 ^^ ftajfWw 'aPrc? vacJicfH 1 
'ttc?? vat acb'^? >rf*F?j ?^r3Ri 5?sf? 1 ^g® 'Brr5i?t'8 ^ it«i 

ai:?t<i ?1 f?f^i “IRS'? ac?tc^t ?t?aip«i <fj?Tl &t^ *ftf? 1 c^ 2 ^t? *6 ?t«R 
?t?aB?taft? ?t^t? ?5 ^?WtfiT?P ?t?ap*rr’ft? afCv^ ^ckf C^aftiliT ^tW® ftt}%5T 
'BRnrt? ?t?i amsf^? f?^i^“ff^ ^ 'siiit? Sa^?c«f? 'srstc? vaw? 

f?:*i?i5 atw? Rrc«p «rr^t?t?f~55tt va?itati:? at»ic^ '^atfa^'t? f?c^ 5 c? ^Tart? ^^ag 
aft?F*fC53i? c?*f r^i aRr?tc??i ^as? c?ta ?5?1 ?ti:? ^it 1 

c???T?Tl « ?tc?? vSTcgt? * -f fa? ftatc? acam ^t^fsi^p c???i?^—at? 
ar^tcai vst?^? fa?sc?? m etcai? ^n?f^??‘?cw 5c?iiii I974at»ra^?iat?’45. 
c?rrl5 C 5 t? «tfa faf^g ^atc? cacs? 'Bite'st? vacacs 1 f?a 5 3^4 afga^fat? vat anrw at? 
2261 *2 castl5 &t?5i a?i> ?z?c% 1 asp>i af??sitat? va? a?^ 'sit?® ati^r? 1 «t?^? 
f^ta f^t? '8r«(?:? «aao ait^fa?* ate?? aataa ac?N a"ac4 faeaa f^it wtea ai— 
^gf^ipt^ caea? acaF va&i c?aatat??s, 'sraai ae?t«rCinr ^aat? ?tat?^ art?? 

^^at?a ?itarta? cwra an:a*p ?»a—ca aa^a caa vat aa^ at? ?«t^ ?s?r5—'stat® ^reapr? 
®5i?4ata aerfaea? istfapf ?«T^ ?« a'c? fap? acae?; astcift aitatcaafaaspr? taaatc?? 
^a? Rf6? ^15 aiaB a^^asi tar? at? cataaea^ artaai ^t^rtrea aia^t? 

^? aiaB? a^f? I vflas® afta't? aaaa faff's ca af?ata at? ^?ag 5 ?, c^gaa vt»mff?ica 
cat?? < 5 fk? i?t? at? 10 «a a^ a^i 1 >flt aiaai arase?? %aif artatpr? aw? faew 
5 ea, waw <iiaa atea aiea cata? ajta ajtc^? spai ftwi as?l ties? atew wtat47 ® at? 
S®?t at®?i at? I 4 at'?i witewte&tartlf? a^tatqat? aia?t? aseaat? 1 * cafawaa 
^^at«ra awa was a ?5 ae® af® c?%e? atis 4-6 &twi vna^ -At s^tat^at? at? 3 caew 10 
fweai a4a attettewa awa ?j?P 5 ate? ai at? 15 caew 50 f^ewi wfw ^wiata witeatfa?t»i 
a t «n»e t? aata 1 ^ at?, flw ; ^faawf^, casara^i, ?f^ a^^fs? %wtaa we? 
.aaa fawt^fl aarw fa?spf? aew caatcaa wt wtate'r? ffafaga at*h' ^ea 1 
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ncwi trr^ csf %?r ^5 c«r»i| ^Ptrhsmr «t?rt 

qsitapt^ '6 I 5p3\vrff «wi ijcTOf c^ ®t?fr5? 'srW^yhr fC»T 

TfffV amir 600 c^ ^ c^ 5rfw, ^n ^fr^w-rhi ^?1 i whrw wr» c«rrw 
>i5CTtf5r5tir Space-Meteorology-? C’rW*!^*! ^a? at?ri JT^inr 

<srr?^¥t? wtsrftsit Qm c^ ^^nf*ft!T?r art? 5% ttctprl ?tT? i in^ 

a?5||C¥ ^ C^5t»mf iRI C^R ?5nM& Storm Detecting Radar crm 

f^W TfC^T Tt*I*r ^ ?cirei, C?»f ^??pf5 Cyclone Detecting Radar '9t*R ?5?1 
?C5¥, 'srW'Q?l ww c?"r ?!:# 

Sna? sp?! 5f?rc? i c&f%f^sT ?i (SITE) 

arrsi?t3?r ® ^sr i 

c?Wcarr*r cw»i? wv <aspf& c^t^ftrrr^r ?prTl 'susitw?? i 

c?t^rf!RtrJf? wt, yf^w ♦f5?«?rar b?j ^^^ilw^par c«if^ 

^tarfor canrtf? wt *Jt^ ?t^t? c?t^?t<r '5r«^ir? Road 

System afnrm, «f«fF W w^p wN?l 'sjr^ c*t%w i ?rafi aftarjlr 

^ ?t?n sri 5P?rr®r «rNti:«r? srrsrufsnr ^aftsTf^^p 5 R jti, aarrcJT ?t?n ^ 

c?aittJT C3i^ >ir<fT 5^? I 

^anttfsr« : «t?ryc^ f%?r«rm=y 5r® c'^m ^^*rr*R 

I 1967 >ftc»r ^tsilrtf? sitajtf^R ^^♦ff'rJT »T^9t? 79 i 1971-ia 

c^&t? Ill «r^3itiT ?*in c? »n5? c*[? ?fir' 250 sr'as f^alt^81^t& 

»ff^^® iic<? c®tari ?t? 'sc^r ^wc? c?cai <«i1 *tir? c? ?t«ii- 

fns 125 ^f®3psr (TfC«^? '^»isrr? 1974 

?fw »t?® >I?45tt?? f?cmc& C*fai1 C’fC? C? 16’J5 C5%? ^ftC^Car? ait® 28% 

cncs? '5it6®t? ®?RCf I ?tHp wfsii:® CTO)? art? 320 KW »ir<Pi?Rar aic?t«w 
5-6 aitw? ®f^—?5tr«f^ ?tf% >151? art? 's 'sr^it® ^ 

'm?C?—1968 >lti:5r P. R. Stout ®t?^’i Agro-Industrial Complex-®? nf?^®!ri 
®!nrc"f? WB I ®c^ artw f^c«? aarC? « ’«rr«iR?^? ?t?l% at^tat^r ^ at?c? i 1974 
?t:«r?c»ic? '5it?tc<f? am 27*4^; irtcs; c^?t?, aam af? 4 s«Jri? cac? at? 35-40% atw 
?i:9t I 'sft'sn^t 'f’a ??t? f?^K®? 5t%i ?1 ?r? 'sma?^, ^?»n 

?i ?f%w c®c»r? fsr^® ’af%' far? 5tf|«n <^?«i. ?>?1 'bi?'??— ataRt'rf??* f?^aaw ?t^ 
(?(^ I ?^??s|& at??t*ff?aj f?^ya ^^attR ca^ar 6t^ ^cwc^, ?5 ®t?€t? f^t^t 

c?tflr?t? a??tt|-f?^T? cf^? ^c??«ft?® i ®t?i:® c?tft?t? ap ?c?c? 

^t:w^ ®t iic??*il >r*p*r ^«r ®t?r® f?^T^ ^saTTOt? Ftfltfi <^?*i ??® >f^? 5c? i 

c»i^ « ? t| ‘ * i f ^f atft^r t ®t?rw? c?f%?®tflf «isp®i ?sc? amtai® ?t?itf^ 
'SHfire nt? I c^?»rf%^ 3T?t»ff? ®tca ?)at®fir5 ?st? ?tfc?? ?T??trfyi 

^*IC?ti?t ?s?1 ♦ItT[? • fw#? National Physical I aboratory (R^?*it% Ftfayw alC4 
6 
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Solar Power Plant ^®f?g ?[t« f^ac^st 'ii&l ^"rta i 

jffsr '5rtsrrc?a at^«Tf%a a5«ft« c^cac'T'ar's^c? i f^s c*f*i at^»i% aia^t^r asaresi i 
c^itatc# ata 4500 Industrial Windmill W^P ata 1*5 KW *if® %?*m spal 5a i 

«tac«a afHaat^ a 4 ^aT®!ta at«Ttat& sttcJi ata 20 ift^ ^ta* ^c?, <iiatr 5 i ata 
3000 a^ratlsi 'fl^irasta ca at^iaat^ 5 a ^<p ata 15000 windmill-iia at^tcai astc* 
srlRfca a§ atw c*fsai caj^s atca-a^^a^aasa aas^r 5tg 

^al a«a 1 '5i»ib' «t-i>[4''l*f afa? S^aiwii a^c^a af« 'Siratwa 

5 i:a I 

'ifsta^arta faaH^ta -f-ai 'Bft^it^'fa ^ta ^ta, »fra:g cwa'^f^a ^aa castJT at^f^a- 
^a^ 3 i >ii^ aiaa 'srffa?flnta «ta caca aca*:? a?tai ata fsT—aitat^ fataa 

TO^rtaat faat^, afaata afaafistl 'srtar’i'fa ^ftac^t 5 !:a aj<?ca- 
'Bjaar aaafta ^ataaca asra facatsa >«a^ tsta ^sf'e atfe? f^i&i 1 afaata aRjJp^ata 
ataifa aitatr«fa ‘69-aa '^'ai^ta 3'9v:; aa^a afaassiHta caca yi-a iofaca ^t^n atca <«aj 
'84-’85 sTtattf 5 ta 2'5:’i,->fl caca atta aca a^^asra aa-r-i 1 aa t^aw «fta 1*6 castit 
w«af«a aw '^aifstasra asai a^sa ^cai:? afa® araas^at^atal ata 4 c«istlt asata a^at fast j 
ajtaat^twa -ataaca a^at ai:at^»f, srt^a atc^ia fbast ^la's «ata 5 1 fafw ®t^ta 

^’laa asal 5 t^c® fbf^^aas '8 atata a^aJtt c^t -iiaasa atcaa a?aitl caf^—a^cstat c’pcc'i 
•S aa'ac*ia as^tca at^ic4*«?»f^c^i '5)at$oiia?“ atfa'a 1 aaastfl ^iratc'i 'iw 
at§ '74 aa« ata 5200 't? at’stra-^ 5 Jta,>M caatw 1951 atw •fla^!?'?? feai ai 1 

■aa^ af% 5 Wca at'fifa^’ffaa ’•raitatatl 0-53, \&t«?ta 0*21 ^ta'ii-^tat'si's 'sit^^ta-r- 

ftf5p?ata ^at^ ®taar#tai fa-g at'sata ajtcsifaal, aa^, aaut a^f^a aj=Ptja 
5 ta at:a^ ascafs i aaa^ta s^a *ffaasaJTta ata 343-91 ca*ti^ &tasi atc^s aas ascaa— 
5 »if% afaa»«istta ata 796*00 c^t!5 Sta^i aas a^ata asat ^tJ 5 —’®t| 'aitaai a*aa 5 ita^*i 
’^acst at’staea 'arta's afea 5 cast i m Saa a«fbfa>^ata astata&t ^taiasa 51 :? ^H'^ta 1 
'Bjfsitwa 'iifaaca ^lafa ctfata aaa 'Sta^a 1 

asi9fh5if%af ^5T^1 Nfi 

'ifac®? aiatfai 'sitiraa a^ai aac^ caai ata i960-’6l-c^ ^ta fsat 306*3 &ta5i a; 
1969-70-ii ^tvs>ta 589 ^fa-ta, '60-'6i-a 5S[atac9i5a afa^aPpi:® 'Ut 'sita ?t^a 339*4 ^ta^ta- 
asa C5t^ hi c^^t—- al ara^ «ita c^t-aa ^a^f«a -afasa caa a'^Jt a)a?ta «raa«ta 
ani «rta« aat 5^* ^ta *ara^ at'^c^ ? aatirajft #a^ “sit^ta fa^iaapl ^isiftJTf^as aia?ia 
aawf ai*itacaa atal 5 a« f^?Si aa^si ^itaca 1 art^a «iti:aa •iiasIS a® "srtaf 30f5 
•rt'iria •ncaaat^itca aai> 5 C 6 b 1 fao^s asM ailt®a a-caa>I& N®tf5t<p ♦i^l'^t^f 

»«ll ♦(aaiij vs a 5 f<ptn-ra®tca ■iiw a'**' a^at 5 ^ 0 ? itt—«rar®»i ^a ataa* scat’s! faata 
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wtsr 9rf®, JT^pai ac?rtif cf ^?n 

5 ^? Tf?rt =^f9nt*f^ 'srtr c^ 5F^<rf?t?r Tf^sr ?s*ftv*i >fisr f^sfi 

551 c®rT c'f^irs 5r?f; ^?r*i f^*itf*i ^srcsihr ^fwi ^rwpr^r wft ^rf? 

srwrt^t?, a5$f% ^iic«rc^ 4 ’<r:« ?r:si:^ i 

'G C^fJ*!! 'Sltw a^ff% G «fJT^9|1'lT*RI ^1W f5r®t4^ 'G t^jf^'fsHfJTfSJ 

|fii^t? 151 : 1 ^, flf® 1973 5itc«T ^»|5^55tir ftsst^ g a^'S'fjTO? 

Hcww f^»t5f G a|f^fwl c^aftir ?i5c««ij|i> 

>[^55 a«r ^C9f *fc?R:—(l) feasts? g afr0'f?>!rf^55 c^ af%5ri‘«i 'st'^ ^cbs 

55t? af^TfJT % 'sitTg^n atfss ? (2) g *pr«r^ ^i:^sT«ft?r 5iw< 

>it5f»?i sj'vi f% ? (3) 'bail's* atrs^ ? (4) a!i>w cart«f5itfr 

stisitr'f^r f4®tsi G f^ ^gsi airstafST ? 

55ftifG 4^91^—G a»it>r^c?? f^JT c*i? 41:51^5—va^in 

\ 

G a^f«?f4JfC«fir f?ST 1 55f?{5 4«fi3G >1>lt^4T5I?t? C*I? ^«I1 ^»lt? '5if^s?5t? 

f^“r^®c«nr <?i$—^?n ?tfr a»ftJfC4f5i c*r a 5 «i jti c^^, c>i&i 

c^JT ^3rHtl^?p G a^f^f^tfit^ns fGfgr® 5W f^igitG afc«f3r a? ^tr» 
af^aG 45?t5r fa^st^ g a^f^faTR'T^ a"^4 at^tifvji f^cG‘5^4 c>iatR aatn^sctfs 
<R3i*ftlt I 4^5 af?4r«i5^t?r 4iats*i 55 1 

Gt?^ 31?4st? faasTJT G a^Rpf^fOt? wgr National Committee of Science and 
Technology NCST ak 1 4| aasi NCST-I sig ^?p|5 

'5r4ifr%f3tij[, a^f^f?rtfc?<r 4^*?^^ f^u g a^fs»f%«ut? afit^pst^n 95^1 asratwit 1 

’58-’59 attsi c^afr?! ^55 ata 29 castt &ripi fa®tsT airaaai g (R & D) 
a?F ?[C?rf5»f, '71-’72-4 Gi 214 cast!? ?ta5t?r ?t'5ta 1 4g ai?r ac^G af?as?[:ita 
'siGtca ataGtac^ cast!? ca^tf? at^aa ?isa-^#ai catsR faa® 25 a?ca fa®tJt g 
ca a*^ atasai stTg asfa fa ^ aetata aaast? caa ^aasfa asra«a 4a? NCST 
a4a asra 4asf? at^g;a afaasaai a^ ascanta 1 caatca 1970-’71 atra ffaatcG aita 
cat? s?t®^ >racaa ata aicaas, caatca casaffa g atwraaaaaGf^r Gta 2i%4?atr® 
aas ascaa 1 a^asta g aaatjj aasaGf^^y R & d atrG cat? aicaa 20%, f?fas?a1 g wat 
f^ca 5%, af^awta 12«^, cas g »rfG*rw 2%-4a asa aas asai ^cata 1 aaastfl acw 4? 
aiaGfii ^ 5a fa I NCST-a afasssata f f^®ta atat^ catarw—a^fa ^aisra ataica 
at«ij aa arls^ta a"aa ?f^a atai aaa^ «faatatat®ra #taa«rrac®fa ataG asai 
atra 1 GtaT?i a?ar, fift^i ^5f^*i, at^a wa aaaat? asata c5^tG atatw 
cacaca 1 ai»aa ca? ca 4^ af^caara afaas^a ca astittai ^artf^ asai ?caca syrra 
fawta G a^f^Ff^ta a tigtcay «rh?^a ^aaa g faata'si a^ta artaai fas asans ssi a"q4- 
atia af^asf^ ^caca 1 fas« afaasaiatatfapas asta? aitaast?c*f arr?[G aa 1 aaa^s aytaai- 
Gtia 4ta asfTasfaa asca; fwItaGt faf^ aasca atsfaic^ta atafa^a 'wf?a^a ; 
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C^ltCJPif ^SW\9^ ^?r| ^ *K^ I 

\ytt NCST c*l^ ^®i1 “We can formulate and we can project; we can 

envisage and we can programme ; we can define and we can budget; but if we 
cannot implement with speed and efficiency we would have failed a new 
generation and forefeited our mandate to plan.” 

^rsRti ws Jpf? W5i»' c*rf^- 'ac3?fl Jftsfptt?! ?tPt?rr?r 

c«f^JT i Trfsf^ fk*rrd> f^fsr '9% ^ ^jcm, 

f3is 5C85 iftsrrc^JT I >rr?l^T ^ >ii5c*rtPr^ c>re»Rr ^it^? \9 

c«ru*i? f^?r c^t^rT? a«it>r?p, ■<? 

f^® ?c*r—®tl »tf?5iss5!tar csM^r c^t® “^«fi ®?r—jpt®? c?ff% i” 

^3rrc*isi ^tSsf ^®#t 5ic«fj «rr*i Jisptf?® ^?rr?r 3i?m 

T) ^-Rl ®l c^t*f ^Rf Sf?, fta5mc5®sn— C9\9 5? 5T?Wt? 

^r«6C^^r f5®t»if^ I ®tt®? ^f%rw 

'btT?® atirtsfii, c>t ^t^nsrsp i (?rrc^sr 

Salvador Luria-9 ®t7tir “We needed more rather than less science but a social 
technology and a social science of human living.” »r®t#ir si<fl®tif 

Rraims^t? ^»rr® ^ f®f®?r «if®i^ 

TOHf I «rr^Pr® '& ®t? »ff^tf®p® ® ^*jn ^ 

I 'srt^ i ^r«f®#l?l7§ isR^r'tl 

fi^pts ^iTa>Rr cn*[9 »tf^ \8 >Tt5f® '^ym i st^m ?t«ir® 
“^rtsrtprir si^ui9 f*if^® ^nr ij«it® i” ‘sI 5i*ft?[i:«Rr yfm ^toln « 

^rtr3ifit®tir « f»r®-f5t?R ^flsi; cjictfu® ■sf'ff^vlir fsE»f «rf3i?rj c>f 

^fl® ®t?r c^*f 9js 'a^5fti5 ^t?*i ® 

^ w!?st ^6? ^f3i5pi xs^ srhfc? i ®t^ 5tt*i ®i sfl c*inr 

f^?i®1 '0 ^[«rRwt?r 3it*ncsr f^*rr5r 'sr^^i n^*f® 9^ ^ 

*iRf®«4r3r wi to «rf‘*rt^ ton >i®tn^n *n:«f ®tnc®? ntw irtJttlt / 



at?r >i>i^ ctf^r^fsic^ ?5f^? ^tc? im i 

l^snt® ■'8 ^&9irtro? artftsf >f55[Ef?P9Jtc^ sttsfl 

^•rntii I c^PtsiT^ ‘^i^^^gri’—?n ^sii *rh5t^<;(fl? ?rtw- 

I «ilTr4 >i^.W5pgit? sitsii vs?r? ^feiiTRs? 51^, 'ii^T! c=^tRC<r?r siks? rItp? 

51^ I ftfsir tn^Rtsr Tf^icsr >fw 1 

ym ^errW ntRscs ti f^>itcR R>iRt>i i sitt^ ^iUrt s^st Rt«- :~f^^ 

^5itm R? ^r>T 1 ca?, vtsi, sra^ 'sr^ff?^ 1 -am f;inf ?f5^ 

'SltsTRJ I 

jf^Rsgri 51:511 >5^5 5itsii ia?r? §*R't?“f f?P5^ 

^nst,— 51^1 .arifsr sr^ri 5 ? sea-cow ri %fsr, 

^5if»PH, ■at'?t 1 'a?i fsrft^ rc9i 

f^vrfl? ^tc? ^ >i5flfsis5T I nz^ t%?ptnrR jr^i la^n «rf«F '5RJ5[f«^ 

aw I 

>rt^f^ at'flw? ^^af% Jitsil «rrc5 1 ^ 

’ft^fiw 'fl&l «rtw a aa ^grat#!' a-fftw? a^a«f? '^aRr 1 at«u« ataTtws 

'^3R-a^arrw?r ait«nw ^aRi crrf 5?^1 t®5? 1 ac? ‘<151 

♦i[i3rr<a[flr pral aa55 1 ^t?r aa at^fea^ watft at^wa a^a*ia f5pa ‘fl=p a? t a^;g- 
fa? 5 , ^ a^fRT a^a<ia f^a anat^ at^ 1 a^atw 'sai ^aa^f f¥afaf®wta ang^ V 
(Sub-order—Pinnipedia) 1 1%facira f^a a^ atifla at‘ft 1 azalea 

‘nai fac&fa?i at^fa (Order-Cetacea) 1 arta a^atv^a fta 

CBPft I a^atca 'iiai at^afaal awa (Order-Sirenia) 'STs^^^ I catata 'e 

fa"aai:aa ac^ (Romer & Simpson) ^rrfeRsta a^ata ^asa «rr^ ^ttaitaf (Hyrax), 
a^atsla <^^< 5 a*a fwa ^aas 1 cal ^-^ipacaa ca^ta *it«n atwra TOaca 
•ra t aca 6W ca^^l 1 5 twta 5 twTa aaa ara w^a -aftracaa aw aW at^aatc^ faca 
cacRT *(fila^ atl 1 cal af^wa jparaaia a^ta a^sat^ i 

'®ta^ a^at^a ^r®tfa^ ata 5Wi (Dugong dugon) 1 ®tac«a a«a 

atatata ^*ff9r; artartata aitw^itw i^ia^ fa^pwa ^^a-*if^a ^*T^r»r 'aa^faa 

_ _ • ...._ 

* atf^rPnirtfl^ta, af^^ asraw, '51 
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-iipf? ajii cif^ii I ^r^sitr^ ^?i c*r'»ri ’Ttir i csitfl's 's 

iFiiJsrrwi »i c«fc^ c«r a<rrf%5 ’it«n ^«r?r ^wrfsi^ srm C5f»im? 

(Helicore i f?P^ siZWH Dugong ^*f?r (genus) siwl *f?l1 i 

Ml 10 W515 12 ; c>(z^^ csj? 6 c«ir45 8 I 'ew!T atw 1 N i 

<^j?paic»r?r C5tw cwt& i csil^t^l5 "sr^f^l cit& 

f^far? 31® I c<ir§?l sn-^l ; f*(5JT f?5t; « *lt’9ff5j5 C^ft^ltf f^, ^ c^ I 3ft«iri5 

«ic®? ^»ra I *f^5 '6 3it<nt? 3i1t^ «itr^ I 3itm 3i® cm^ c*rr^ 

31PT (horizontal) fwc? ^5f^ i 

?|5t&t?f «f9F ‘♦ntcssj’ fpaddle) ?RC»f i 3l"^4 i ^- 

sr ^c& 'srtcf ^tB5tc??r f ^sjsrr?! c«t& i ^*»r?r?r 

cSfT^ cRT^ I «ir fc^r «ftr^ >4^? 

31^ c'f’rf'ff I >r3i^ c^fc^g ^si^fsp 'n^tcssi’ ^igt c^ir^g ^*icg'6 c?t^ crf^ C9it3i 
«(tcg51 ^g s ^r^g c^tgtisrg C5it3i srai i cstgtc^f? atc^ C'ot^i 

^t&tg 31® g^ cggi gtg i gtwi fegg^ cetrrcsi 4t >«g"v cFtgtfsr 8l? ^cg ^^gs 

(incisor) gtcgs 'iigt c’lgg* (molar) gtcgs 5f5 gscg i ?[t®r fegg'" CBtgtw 

3 iigi fsnr cgtgtcarg >iigsfgcgs 2f5 gsfg f ^gs i ^g*grfg c’^cat ^itgirgg f ^gs i*rt^s^ 

?t^g ‘‘gwgc^’ g*® ^gg'^ c^ c«g ^rg gtgcg cgfkg 'srtcg i c’^pc® ®gig 

cggi gtg ^\ i srrgtga ’s^ 5cg gfgtg ^•ig ^g^tg g^rg, gtr® gtgl «fi»ig 

^*fg ®tg^gtg ^gr gt^g fgc^ *(trg i ^cgg ’stg <511 w« ^pi^g i 

®prg CPig «t& sj-gtfg ^1^ grs^g gwi ^gf^^ i gflsgs^ gtrgs gi ®rg Sj-gttg ^5 
cgtgrtgsf® gs4-fi[3 cg«n gfg 1 gtrsg g^ ^gg 'srggi gj:4g 1 ^g c*ff&g ^1 gttnrg 

9jt^ I 

«f^f5 5tgi^gcg ^tgf^, ws ♦fgtgcg «i^g 1 atgl g^g gr-ififlcg tf%t?g 
6C® cg®tg I 3rrrgi gUgr fgg^^tg ^*rg ©g gscg wwg ^»ig cgt«r1 ^ 

iltstgtg C5^1 gsfg 1 wi gtg mgi f^srggM c^ic^g ®®rrg cg^cag gisigstfgc® gstcgi gtgl 
g? ^g cgrgs g{»i^ g^®gs®i g^^it ^ ?g 1 «rrgti:«rg gtfggnrgg ® ^ atg^ *rc® 1 
^cg ®cg gjtgi ®ugg ggcfli gtgi g® w^Ps 1 cg^ g® wz^t fgg gtf^^ g^®gfgrtc*rg feg 
gingsgtg ^g 1 

®gi ®gsgrT ®gsl? gscg^ gtwi gtcv? 1 gtwtcg^ gr®i« cg?^ gsfirnr gtgg 

gscg I gsgg® gsgg^ g^sgt#! gtBstcg* ^««^gt 5 ' gi ‘gm®»i’ ,wf^ grg, c^iwg 
^*rg ®g g^g wcgg %gg ^gt^g fcg «g ^tf^g gtrgs 1 cgtH^ gtgcg ®ggjg fn 
atg^ cFlrg ars 1 

cwrgcgg wn^ ggi ®tgg cgrgs wsrgtgl cggi gtg 1 ?gr 5 i 

grfgg a^ig w® wsfirfgtg gfgug gfirartg gfgtg vrgtg 1 gt»irgg 
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aiw ii& weT«rt?n i ^^rtir >P«nr 'siif’n ■ 

>T5r:^< 8 ;?tf*p ill c'Tari ^?r I ii?ri atw 70-80 ctc5 ’ii'fr^ i 

srtsn «a*r|-^c^ iic*?? ii=i5>f3i5 c'f’ti i ii?ri a»^ *i»itirc5i 

58 ?rr?r ii’?? iim fas fscsfB^ 5«sts, ^tsffs 

c-arT^fSl fsc*}s sscsTS wt«T fffzw i'C?s f%=T>ts sscs I 5pc«j ii3l sitsTi ^itw ats 

I ^tC«T«C3 CtJ^n Sts I ilCtfS sfs CSC't* CS at8Sl Sts, sit^CSS Sites 
(,'St®!ftS I ilSiiS *jl'^ss? CSJCSi 10 CStSS 12 ‘•TiMH *!t8Sl StS I Clt«1 

® til tiff, ststs SitSStStS sits I S5tc®f S>S! 5 ^ fS I 

stlcs^st scss (Sirenia) asH “si*! SjfS ;—SS1 /'Manatee; iis? §S5 

Dugong) I sess 1)51 «ipt^ ii)tstl^s cass* <^te®s ^as iisteintets sjtss^ 
^fes ilS!)- ill S^ISII G fs¥ CbtStfSTS il^fstSS 30!t SStS I SS iissst¥ 

sjs^ts 5S 5TII iie'fs sre® 6l^ ssea?Fss| «ftes iis? 'atttscsts' stt/y?:?) its srlrs i sias 



i|)tiTtl5 

fscip ^s^-iis 5 csc^ 6f?s €s^ cas<p strs^ /fn i iicss stc? 7(^ Sieatpssi its? 
'Sti^CSI SS csl I ^stfl siltJTtli?? C«twi& Cilt&t^lt CStSft^Rs ; fS’i-SS C^'SS StlT^tf 


mm « 
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‘sijtJTtIf’ 5lt*ft5*l«« 

c*jf%c^ « *fp5Sf iiTifr^pTc® ^nf®r ^spc®t m Trtr i 

7 cii:^ 13 5ir I iflirt® m#t?r wc^f «rt5pc® ®tef«rtc>r» wi sTft 

^:aT 5c? C4?rff '<iftc®si'»jit ar^r^' tf%f®fSTC^ 55[c«f3 3Jtre c^ «rtsrf? 

3»1cflr 3)35t3 3»C3 I WC®! >fl3| sitVfrfI SPW tf'lfsis? C^3» ^1 «ltW I 

W f3«lt5I C!13 ^«r!f WC513 ^55rt3 5C3 «ltC5P I 3SSf^« ^J’^fSTS ^tf^ 431 ^- 

’ipc*f3 irw 'JsrtcJi i 

. a»!t« 5ijjt5iNc33 C3f3^ 3f|l&iyi (.Rhyliaa) 4'<^ 33Cil3 >r^®<rt€t c*r«j| 

C3» I 431 25 1sf& 5ilf1 3jCT5j | «rR> m';et%3S3Sfr^ 431 «13^« ?C3 CTW 1 >lt^C33 
C5Tt« C«JC3S ^tw «t3^3 3t5tCSTl t133S'r3 I ST'|531 431^ ^r3tf?3 ^33f»rrcyst 

I?C3 3lC3 ( 








TOM ^3^ *{31*1 

vfli ■ra^<^ (transistor) i >11^1^1 

>r3ssi ^3r «it«n >rt3iir«i sit^si? 5jsti:g *ff?jffew c?tf%« i 

i!?t^t8, c&j%r%*Pr (television), f^fCST^II (cinema projection), 5|r|i:«f 

<I?35^ '8!rtf¥ (walkie talkie), Wim tjsfc*? ♦It8?rt^ ^ (tarnsistoriel 

hearing-aid) »rtir i iit ^rr*ftr?r ^pnrtsr 

5^*11 ^srfr^rfir^si ![W9tr§?r 'c^^r C^^sp-r^r (Bell Telephone Laboratories) 

f^Wt^3r—«rir 5Ttf%sT (Jhon Bardeen) eatsf&tst (Walter H Brattain i) 

tl^rfflpSRRT srctrN =35t<i 5T®3rrPt (Trc»r c>r(t? sntmw? 

*f «wl c«it^i ^ *3^}? spitiT ^<rl ?jnr «rrr?p i tc^Rsil^- 

Trr«TFi?r«ftW9 acfft®R 58?rt^ >*i^ ^fr (f535-i), fsi^ 'srt’i?! ^iff 

fbTar fii*!f*f'5 (f5C5 2, 3,4) Twrstvf? *ftf? «r[ 5 'src^f'sptf *5 5C^ (la^rfR m 

«1C® fMH ’{fre ^ ^'0?(C=P^ 331 ■) t -534 C'rSfl 313* '5? f5p 

^ 3**31 31? * 



jlHimTea 1 [yicK up I 


flJvii-l 


51C®:33 «rc3tWifl3 ^*13*33 8— 

(1) va3s|? f5TirC3tr§3 3t3r; (2) <a5pl& r33C3trl3 3t^ ; (3) «a3f© 
3stci3 *rr^ ( 5 e»r *sT9r 53 ); (4) 5t3’5’ 3i®3 *it®; (5) I6l§^ Pa® ; (6) <a3d5 
C3f^ ( 3v. C3C3r 9v.~C3 C^^tsf ) ; (.7) ^■r®S3tsTl i(i5 |>t3Sl ; (8) <a3*(5 3t®3 
; (9) «rtr4tW3 *fr®*ri nt® ^^3^ (lO) amaf®i'f3 ®t3 1 

* C3wt3r&i, c*it; 53^5133, 

7 
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^5f%l a«R ^ ^»ri vn^l f*wc^tr&ff wi i ^irwt ^*(?i 

*rrw CTt ?rt«l i rrtrrt ^•nr **i4sf^ 

fnw:?irfe?r ^?r c^l? ^ntcw f|>itw i wtrwwir 4ttnr ?rrvt?r ^♦nr 5t? 

•mr^itir <rt^?r 5t^ ♦fftft (ticack ^ i aN? ’fc^ 

^♦fr?r c^ (?pt5r *ft^ *rr5»n 4^15 nPs ^ i af^ 

<fc^ ffew? *fm ^sits 6t?rfTC^ 5tf?l5 fa® (spring) vii5iH®tc4 

TTfw «rt«^ *rft^ fe*Rr f*re!r c^ vT? ystrs ntw(& ^itsittr 'sw 'a| 

ft2f®*'fl» 5TC«r *11^^ Ji^carr^f ^»r i >rtn '^l^sasrr? atitro »k»i 

<ft^4 at® f%j«9^ ^4 liUFf? acsr ^ 45?pfi» fa®-^?' a^f?tv 

51^ (circuit) >f"^^ ^t=» ( f 5 ®- 2 ) i 


^••py •i«>(3ti**) 



fB®-2 

amuiw? iT^arffS^ arr^t?i5?i?Rr car® afca i aitnrrfa ^[-atcaa caatca? a«n 
f*rcir ^anra f*rra» as* w'O ?tac® ‘rroa ca c^ ate® 'H^fS ^t®®at@ri ift4^i 
atate® 5ea -aa^ cat&eaa (M) ae'Qi ^aa's iit®®5t»il FTa^l sitate® ^a i aroa 

acsr atc^faseaa at®ai at®l cata ^ca atae® ^ca i aa^ta ae«a ^ta^l's cat&caa 
ac«a efa^ta ^■f®sr^ ca^r fae®f ata (fb^a-s) i 


^3»i«»r vi?fr' 



t%a [-3 

4iS^a a^H^II? caai at^ (^/<i|-4) i laatea catiJit (M) aawti^ca^ 





iif^, 1979] 


[;217 

v8 ni I «tT^?ri f9 ct %¥ 

^sfW» (electrode) nft^risr 5RC»r ort&cwT^^rsnr i?w i Bar-4 cw 



(Tr«n ^tTBf c^ intT^fW? Tttnra's l%^?nr *r?wi c«rt»rr!r (ui's ua) «farm?F 
's ^•rt^i^ orBnr? c? Iro ^tr^rw? 'e Tto? ’niifi 

^ (di '6 da) 's er«rt^?p ft?p ^lir f%nlt'® '5rr%51 

^ 5 T <ntc?cw «rtc^ wr tBc?? ui |^?:w ^*15 iffi^ <r?r«fi 

^ Ttc^ «f®^ di ^^i:5ir fen? nt^ Brr? ??wi ?fe 5 c? ?tr? 1 '5r^?fin®tr? 

(;?r?t?t? nuir ua fen? 'flcn ??wi ?tt? 's da ^tre? fen? ntft Bfr? 

??wi m ?nr Ttr? I 

^ironfe ?s?r® ffenfe ?y?Tl fnc® ^ 1 ?«ii—fa® *[c?»ft 56?i 

nc?teR, ?t®? nt^ ‘<i?n nrsni c?n nt^ c^ cn ^ 'srmt? n?wft <:(4t?Tr? 
fpr?r 'srtrn nt®fe cntijt? ^ c?n 5if??i m <fc? 1 


3rt«if%^ <2W*r3r 

b I nt¥ « nnr—®s w ?f?re)^^ i 4 *oo 

^ I wtffw «Rnrf^— 

®; 'Brffe?*^ c*r i\*oo 

0 I t ^i ' ?P i?« cy? «ntnr— 

®; ^Rnspt? c? j&*oo 

81 vtfcv nfiwn^nn— 

3rf^nf?t? ?rHntnt«nt? i^*oo 

a I ci^ffe¥ ^-ffewtn— 

d^nnt^ntn wim i8*oo 

^5 1 *nrt#Rt*tcni nfiwtfi-— 

c?4\«Prf«r ?t?re^5 ^o'oo 



4j/<«, ?twl ?%?? c?ct?t? 
^fiwWi—4oooiO 


Gram : <MuItizyme’ Dial; 55-4583 

Calcutta 

BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Removes all Liver Trouble 
Removes Constipation 

Assures Normal Flow of Bile 
Rectifies Bowel Trouble 
Re*establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Ramadias 

445, Rabindra Saraat 
Calcatta-700005 



/ 

jftwf ^•ffS' Tfw C5^st5{ »i^<(ii 3ri 5^^q!r 'srtJirs? ^ =T»r i 

I. 9,10.8,11,7,12,6,13,?.? 

^ C F JL L 2. ? ? 

“' K'* M ' O’ Q ’ S’’ 

3. 4x6=1624 3x7=921 5x6=? 

4. 7 X 4=4916 5^ il3r•^ 8 x 5= 425 ?ir, ^ 5C»f 3 X 2=? 

5. 2X5=8125 >il4? 3 x 4=2764 'JSW 5x6=? 

h. srf? 20-:-4=10 5?r 30 :-6=10 fU, ^4 40-^8=? 

7. srl^- 52 36=97 5^ ii4*s 46-f-78=1510 ^sr ^4 53-r62=? 

5. tif? 9+5=144 54 >54^ 7 + 6=134 54. <514 2+2=? 

9. 1+2,3 + 3,6+4,10+5,?,? 

10. 81,69.58,48.39,?,? 

- ^4 - - 

1. (.5.14) 2. 3. 2530, 4. 94 5. 125216 

U W '' 

6. 10 7. 88 8. 44 9. 15+6, 21+7 10. 31,24 


414 C^45i:4t9lf^, 4fll1 


A RESPECTABLE HOUSE FOR YOUR REQUIREMENTS IN 

All sorts of 

CAMP BLOWN GLASS APPARATUS 

ASSOCIATED SCIENTIFIC CORPORATION 

232, UPPER CIRCULAR ROAD 
CALCUTTA-4 


Phoiw: 

Factory : 55-1588 
Residence : 55-2001 


Grara—ASCINCORP 
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mw 


Xx'" 


l.fir 


2?I1 ^)f^’ 79 ‘Jiciprs Wi??’ 

>i«t*lf® 

^pbsi?icsr<i il«!^ 


>f«1^fr\s «i«!it^<l» 

'.^.JlfitJft'f C^iT»l4l 
'iftvii'r*i '^^Pfcai *if?^c»r^i 

^wf%>*Frv#r?r J'its 'fif’f 




'j' 






f K. 


■# 


f^asH 

^’9*1 I 


ri'^. 







^?cfiT ^»- 
f4’^T>f3ft il“1| C*lt^ I 








^<5 1979 isfc^s 

|[^?r c?*Rf c^csitfl^tsr fc»i 
<5ft^ f^^ii*f ?’ 5r"Pf5:4 fsrastsT- 

f®%5P '5It79It55Tl >r«1 5f I aijtST 

c^s[ ^fsrfsirrflR ^prsicsf? 

?tir 'It? ^c*i ^t?rt? 

>i"»f:^ 3rr^R?i «rrfl? « yl^»9pl 

'5i^? jrt?^5i Birr? irr?? i 

c?t»rt?t> 3ftnw ?f? 

1 'flffifST 1979 ^tf<.?:sf C3lf?^<5? C^t? 
c-i*t*rt'5tc& ‘c^r-sn 

f?«ut»r):?’ c^t5it«9t& >f tr ?^ ?f? 
c>H»t? f?wt5T avfi^sfl? 

f^fir?ta? #wa? Tf^t^rRF 

^t"T*rtf I 2pr4;Tt? 2f«f?i fifR I6fi> 

f«f lil?? 215 ?Pf< '5(!»f .5f5«l I f%fBJI 

f^«f? ?tr5?^5ic®9f 
^?1 35?r C?f^? 31TO9I 

?tffiw? ^^5 1 f3ri:»i? 

5pr??tai fn« c^i^ft^tsfr ?tt9,'f>i^ 

fwftinnr itar 

?!' Tqr5»rf5 >RW? «lt<P#«l ^SJI 

'«wtfi c¥i»ii ?r^«pi 

Pwt^inra ?"R c«^f? itai*t 
f« OTfro <flf^r5lnrrt?Ff’f; ®1 sin^#- 

^ fr»rf ?»ra c®^? ftai fl“ft¥g^ *ft»r 


♦f«rf5i« %«? ■>rr5tr*ri 5t9itwi: 

'HV. f5f. 5t| ft«r? ?ti5 

#afffJfvs—^911 

I f^»rl ?rt5 

?R«TC«?<< ftfaSC^ttb-? SFtilt? wsi ?t 

fcwffar I 
®ftc»rtF*n wi 

•sf® •wsfi f^sf^rarc?? 

«tsr5®? f?5rcifa «<fH r?fMi 

?t? cirr??5t«n c^rcsrtt? 

'artftn ^ 

9 ft?r? 

'srtfaitpsn ^c?R I 
^f?5tf^ '®fsR ?t? 

^!:?w I ^^nc? ‘f^t? '8 >r?tw’ 

^inr w*fwi TOrtn «rtc»rfF5rr? 
?i7i? I f?5?ti:®i? ^itraitujrr? It? a?t? 
?a^T f?9r 51? ^tJ^ ?i:9i 

?«nf^ ?^apr? c?to artw? 
5rr^? f%®tc? ?rt^f?^‘ 5it?f>i^®l ?i^ 
^jius *rtT:? I iwr® fif? ®CTr*f 

?taff?^ C5®?i ?i ?n^[f?wr? wwf^ 
il??« ^5f?t<5f? W? '8CJ f? I ®?Tt<TfC? 
♦ft'^ut^T c'f?«f%? I?t^? %? f???f5r^ 
5iit«ni ??:?? I ^c«rt5?t? *fnr c«t®t?i srfsri 

?it»R I ^tJ 5 lt 5 ?t? CTWtfl 

nm??? al^api:?? f»fvt«lrtcf? ?tl5fwf^ 
f?^ 5P?11f? I * 



I 





*n:$ 5ff^4lc?[? 
♦rt^ I ^tf5l f5r®t5T 

Jrtr^jF ><i5fv <51?:;^^ ^9 *iftf^ 
'5rf*RlT*f? ^fcsr c^rf-sTtc^^^ 59 sfl, 
'®tiT ■'Q c*?? I 

^rtf5lt 5lt, 'Sltsi?! at^ '^f5“f'W5T C^, ‘^I'^ftCST 

jprt^ fsirei c®i9ii '5fti:5rt5i?l 

I 

>il^^ 'Sltsit? ftc*!? CSIC’fire— 

sjtit 

'ftC’RT ‘^tfasP ^RP’ I C’ft^V 
?1 5rtft*l CJrf3FWt^&?’, 5isi^ 


'BTfWtt^ 'SfttipSttsi', jy*l? 

‘ff^si 'c®c5i 

^?’ I 

^W? I l%f!{ 
>ii?ist f^nsstsy af^Rr 5it*nw 'srtsrtm 
®5?’ wf c^sr *ft?*n 
f??:®!!? I 'Sit afappt? 5it«fTCsr, ifisifSi ^ wi 
sit^w? ^Tff^r'stJf's fJfsirr^n:^ cm 

^ (Tf? I 

'5rr»RiPf? '«rt?:?n ®t®i csi<rt? 

^?1 ajt?is?:?rt 1 

wnraprt^r 

II ^'?l’Tpr B 24 *nf?i‘ii 


A NAME TO 


1 


J REMEMBER 

HAVING VAST EXPERIENCED IN 
MANUFACTURING QUALITY 
WIRE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Continuous period of supply to many 
mojor Electrical & Electronic projects 
throughout the country. 
made STRICTLY ACCORDING 
TO 1ST AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL & ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
Write for Details to : 

M.N. PatranaTis & Co. 

19 , OMndni Clwwk St. Calcutta-72. 
P. Box No. 13306 

Phone: 27-5863 Gram : PATNAVENC 
AHM/MNP/O 





















If® 5. 4. 79 I^WfiT 

^sitj fifst«Rf<r ‘>Rtw ?R*rf'®?r 'q 

»?h^?p '5rrt:»it5STl ’rst^ 
aifm 4®1 csi^c’rr'f 

fjpsf^Sjm <81411 f^t?rt5®l 5f4 I 

^srtrsftipsn »T®t4 ^ar^Tf® >r«t*ff® 

Uf^afa^? c>R*r^ «r<nta4s 

c*f5T ^^11 >jsitrw af?4^ ® 

'Bftw^ >f>rt<^, sitJra 6 a^f® 

f4®H >i5ft®-aiat®i:?<f af^rsj? 

aiat^nr^ ^srstfsias « f4®tl:i^a 

acrr^f, aiat'sc? <5jt!itc?? f4aslsflfif?r 
>ftf4^ a<ff% 5Tt*fi f?r?r4? <5r«fita?p 

atirsa 4? ®»n>T 5 sicatas ®t4*il^ cat^H'r^r 
atsfl f^cas ca5V«^3?f«i4 apl^*! 2?? i 4®*i 

« c«ft®rrtni 4®4t? armtrjrr^ a? >f®rf5 

(.»R 54 I 

’I® 25. 4. 79 ®tfin:4 ffasta 5 5 14 a#t4 


fast:? af%4Ci?4 f4t? asi8Wt«f 4t?r 5^ 

‘®Wa t ® C§^C*Tt9lftf’ f44C4 

4^®| a?tit ®C4JT C45T I a®t4 

5iofaf®4 ®i:?ra af^^ctf^ casW4i’>p ®t! 3444 
44*1 I 

4#i4 f4®ta af44? af?5tf^® “«i4t5aRt«f 
4g Iff® atit5(t4”->ii4 ^tcfftf®® 

^»4C4 t4®trfRr atat4” ^1^4* a^i 
af®C4Tf4®t4 spa i 

a«f4---faatf4®i ae^ ca^ faf5, 

45 fsT<Pt®1-700064 

f4'^4—'Bjtataa at'S^a^a, 

445ita I 

itt>r, cats '« c<^ai 

csirT'^<:(4 I 

1970 >itca 'fll a4^ aficsitf-n^ta 
'■4 tcatsfa 4*41 54. 4t4i 4t4£a •af®~ 

(,4lf51®l4 spa f.4t4*(t4 f4a'4 4Ci) I 


?pen gwcf... 

csiractf^ >ics(i c^*r 

>4^ ^5i— 

c«^ fwT5 

C^ST^ BRfeg^l 3f5Sl«fS C^ I 



^rtijc4*?lfi cw bs»T 


Th 


P/PA^S.«S 






f^f*f ^ 

■sro 2U»f »ilfa»T 1979 \5tf?c*t 

sT#t?r ^®tiT 
ftcw ^*lt?*l *ff?^ir? f^- 
fi^wsttsrsft? 5T?C*ft«J51 ■'8 

«rn:»!tf5® I >^5 a>jcsF f^f®ifw 
?'^t, 'O'TlJ 'Q ^'5’IT 
'BrfircwH «rru5TtfF^ « 

^5 I 

1. ?rw (>ftf1709 ) 

2* iSlii^TaRt«f (>rf: 1237 ) 

^tcertBsit? ^ f?rfir 


>r?t«rrf<« a^tc^ c^ «ft?t«f% 

'5(f«[^^'TCfr ^•«ft^«RKa 'sr^sitf?® « ^\5 
^1 ^ ;— 

9 (ir) Jir <ft?rt9 3ic«fi c? <8n»f- 

^cw, 'stirii? 

I 5^5® c^m a^n atfirirfsisis, ^fei, 
>nrr^ ^ C5[a^ *rf^ai ffl^*i 

>r?^ ^«it?t ^*f 

5ttsr jn I c«r >r5)^ ^\5 aff?- 

•af5i?F, ^v5i, c»ia=p am 

ar«f «t^i, a-art^ ai c®ia^ aPpai ataa w 
a^^^i ajfaai ^^asft afaf^c^ fatrw 
at<5^ i^facaa, afaaa as^^ ca^ 
^l^iraa a'si'Ha aRh i^lca i j «ii| a^catfa® 
•aa^ -^ft^ fafa « f^ata^ ^faa 
aaa^ ^Ica af^i i 


,SIIB$J(Ca S I51IWMP3' 0 

asrta faata afiiacaa ^cajtca e f*caia *rflacaa a^catfa^ta,'ac^ia 
^aca' '®itat^ 23ta « 24c-a ^a, 1979—'5rt«#lf%«is f^«arfg ’alaca* "aasl^ 
^aatf^ 5:a i 

aJ^^Vtc^ ca aa ar®(iia a^catfa^i 'q 'a^aar^*! a^ataa, 'Irfcaa acai. ^%ata 
cJ-fsaiiTa'«rifcatfaca‘*ra, cas^a catat^d? arjp; If^ai, aijtaata faat^ 

fagat^ a-af^ii atai facaaaiPra aitcatbat, at^ia^^st^ aaa^, <aa^ fastaa arta'a- 
^aas f^f ar^^ .at ata^a i 

ai^tato 4sata wt asPla faata afaacaa a®i, TS'ot^aii^f ^8 waatataar^ 
a^r^tta atpia\ a-ac^ artjaaa wtatl i 

as^afsa 

airf^ fa«ta afaaa 


irataai af^a-asacam 

aifla fawta afaacaa aza Sifafaai^ata atw^ afa 23, atai afa^ afaata1-<» 
•tarf^ “fla? 37/7, cafiratz^al ''•aa, aPratal siaiaa a'^a“^a|i 



'wi 0 

1. fSrait^i *tfw *rf?5t^’5 ‘wt^T '8 f^rwf^i’ *ffii?|rt? Ttf¥V »!®t3|s aji^-Str) 18*00 
: ¥rtrtf5w arr^-SiTfi 9*00 &t5?n (»rfcr?*n5 fn; crtc^f *(titcsn vs *0 • 

2. ^sfr?r f^®t5T «r% >jtcJT wfsr«fwfsr *if9i^l ca?*i ^ ?i i 

*tf?«rc*r?t ft*fi 19*00 &t^i i >prj|r 200 \ c^tiS *f5*nt 

?<»nt ^ 150 &r?si f^»r ^*r^j ^ •rrtc^ i 

3. fflf® ^tr>nr ^Jtr»nr nfror? >nf^«n:^ | 

i ?rrfl»fS|rC^& C^ltt^*”-® '©ts^STTfC^f’ ♦ftitCiTl 5¥; ’itPR «MT 

i *115^191 wiJTtr^ 5^9 i ®9 *f9 vwc^r 

! «fW95t9 ST¥ ; ^973 <ft9Si:9r *n:9 *(t89l C9r® *ftC9 I 

' 4. &t9Ji, fp^^rar. f9®'f*fr^9 9sf>f '0 95^>Tf69.9i?hr *ffir99. fa 23. 9t#l 

9tw??P ^Sti> 9vf^9Ft<ff1-70000ft fC?tJT-55-0660) Caf?^ I &t9sl.'CWP 

C95t;T 91 f^ f9r-It99 9tr9 at^9H in I 9T%W«tt9 C9‘t9 fflCltWif Jfz^ 

lo-ini»i c»n:95 5 &t9 fafSnit? 2&i a^a) >it9i ^ 9^919 i5^99t9i:9S9 vzv | 

Jttvt? 9191 919 I .- ^ 

5. fs^arc 9^iifi^ 5rr?9s« w«T9?aii 1 

6. 9»fsf9i1«t9 9t>r^9 c6?9S ca9«) ^5f'( sc^ 91 1. 

95^*1 f 5 ^ 

^ I 

99 f )9 f 9 ®t 9 a ^99 

iPR 0 %R rawra 9fS f&WtP 

1 . 9«?‘9 r 9 ®t 9 af^ af 95 tf^^ ‘®tiT •« f 9 ®t^T’ aRs 9 »t 9 a 9 «tf 9 .a 9 nr*t 9 WC* f 9 «tiT- 

f9999i ai9ST ^1999-5} 9>9l 9t>^ 9ti:i5 «i1>ltl|'U«l >f5CW ’STt^^ ?9 I 9^9lf999 

99a va 9J>»C9t9l ^1919 9991 9S91 a):9t«F9 ai9^ 1000 ai9rw 919T ^9t9« 

9 t 9 i 919^9 I «Rt 9 i 9 afwat® (abstract) «y 99 r 9 rtacw fwt 9 i 4 ^ •t 9 tw 
ftrca cv'sin >src9tw9 i f%®t9^? 91191:99 a9E'99 C999s wt® ^ra 151 wt^tRi 

91^4^9 I .aa^rlftr atit9t9 fe<stin : aipT»Ri 9fB9, *19 « f3r®l9 99^9 firat^ afww. 
fa-23 9tiBf| 91^^^ 9sra95l?1-7()0 006, C9!tiT : 55-0660. 

2. <inni 9f^ ®t9t9 caal atf i?f9 1 

3 . a9r93r ai^fafa 9ilifrw9 “^^19 iptfa fwr9 af9*t4 5^t«9i:9 caai «nrtw 9 ; 
aacq;? fsa anpua bt^faw 95tfacis ®T9‘ aiitcis sr.^ 1 a^ri ^irirf^ ®9S9s 
cut? ^ a9i% 9(^9l9t 5891 9t9ifl9 I 

4. a9r« 919199'® b9f%9i1 'e ^%a1®1 ftaf^tulai f¥9^ 91919 '8 af9®l91 919519 9*91 
9199*19 I ^a^^ af9®l9l9 ar®lC9 alai^tf^ aal? 91?ai 59^9* ^!:a aim^ ifiC9'^l 
»T4fl5'8 f»i:® 579 I 51979 911®#t%9f 9^911 91951? 9S?7® 579 I 

5. .a979f? 9^91 7997959 ^ 9l9 '6 ^95191 91 919579 »1al 59 9l I 95f^ 7979 5191 
alil799 I 95t?*l 9r979tifr® 5191 91919*1® 719^ alil79l 59 9l I 519719 79^11951 

j 9151 957 ? If?af 97 *l 799 af^l'iT, af 99 ^iT ^ af ^^79 9-91995 9 a ^9 irf 995 t 9 119579 I 
I 6 . ‘iBSla '€ f 9 ®l 9 ’ aft 95 t 9 *5195 99171195119 171 5 - 95 fa al 4 l 7 ® 579 I 
' «nta9l 

I wt*r 1 f^irta 


JNAN-O-BIJNAN 


Regd. No. C 3684 
(O.F.U. L'iil 0 utu) 


■ April, 




*fnl, c»!t 

« ‘A 

«tfNrif« ciR»ni fiUff vci»^ 

t’il'fl-Jfrwifsi. « 

«rTr^r*i 

vut U6r*^ wt^-a aj^iirr? 

f 

■* nwz^ »ir«- 

f^^’cTr-? •irr^. 

^iTrr^T *r3tsi’4 


0 



/' 


«prn8 ^4—^TsrtF*) c««>i. 4if*Titn-700 009 


I'SOFw 





•m '• 1979 


5, G»?, 1979 


C^^W’Tf? CJPT^I, •»f1, 

^i^*it«oti, flT?w»rf«f 

P-23, ¥twl flW life 
fPn^lWt-700 006 
ort ^: 55-0660 


^ cw 

<1 

<3 

f<wtsi <si^^ 

^tfaiip flf»I'« 4{^*l 

f®&tR^-‘'ii''«'"I'Woni 

CT>it3i »rtftCTj 
?tn r’TQW«| 

-if^*!«r ?'i9ii 

( 2 ) 


2 


•nr't C*J, 1979 




C»|4¥ 

’jtl 

fm CW4 


li»t4 C«RP14 \n 

4tl 

: ffn®^»rhi 

247 

^1 

259 


1 

'•cff <rtcf 

264 

ftwlPW ^ICT! 

249 

Wt4 




CKclM 

267 

»rNCii^*i 

254 



•niPMSB ^6)^ 

fiNim «r*rri 

256 

CK<I¥4 

tfiffn liTtn ^’s 

269 

art^trrt^hsi 

258 

*if4^ir*i«tf 

270 


’wmPRn «t?ic« 


«flTO fwwt^ ^tCT«1, ^ 

•ft^-ft«trsi iCTlt« ^*fCTT^ owcfl « « 


7, •« citt, ^rfif¥tV|-700 02® 

, «.yt^ • 46-1773 




r#v*iw (p?, 1979 



1924 »rtc5r f^cim 

w *Rir hifi TOii «jit? *ic? 

tra*! Tffm 

^tl4ftf^ *tt»i:5R ®tV %? um'W 

Titiw 4tft"f TO! I Wff 

4?^ I «C8 Cf«f1 ifN— 

WPT *rt?1 ^ CTSFtW 

WI'TNN C¥tW ^ I 

Pwrtfl « fiiTf 

50 TO <5-511115 111 Jjtm ^ 

PiTO ^ f3^ I ftro 

Ptct f6ii-«t^i ^ ^ 

1957 Iftw ^-iTtsWtf^tir W fin 
^Rftera ^*tii CT fjSw atm^f ^ 


^«i!Cait??«l ^ 

f^f% 1979 »lt«!t45 Pwt 

f?*ltt4 *ft5|^ ^91 1 P;b 6 I if fPlPm ^ 55^ 
?C9i1—(1) »w Pw »nrt^, 

(2) aff«f5 Pi^ »r^ iPfjf Tf^, 

(3) 5it*nit^, f5f%^>ri « ppfhi 

(4) Pnimi '6 f5« fc*rt?c^i ^«ll, (5) nw, 

ipi^l, »i5t^ ?r^» (6) ^<5^, 

«WC?»l1, f^1 (7) 

PiTO *tf^l, Tf»ITf5r, 

I 

•rtflPcm PwTOtfl ^ f5ii ^1 ^ 

'Stwin ^ MUI^I *PftW ^*1 

"TnTO ‘W affti—It^cw lOOH 

Pl^n HWJ 90f6 pW 51^ W1 




224 




132«i ft, 51? 


fc«o f«fn ?f«f ff Pwf 

Wflh «ttf ^ 

^ C<m PtWff ffFi 
1973 *!ti:3T '5tii% ^^^ff?tpr f^- 

^ I ^ wtipt's f»n 

14 Clift'S 

atff^ %itf Sftftpn ftCf ^ I 45if‘x 

XTftf ^ Cf 14 

fl’fl ftfT«1^¥ ^V9 ?[Cf I 
^1 *i>tt wtfir c^f9|5(iaj 5fni 

fittw 'Q 

?f9lt« ff'St 

^w?%9r ciplfii 

cm 

«{f^ arcf c^? »Rc^ 'sitwf 

f 1 •« ftTi I '®t?C« «ttf ^5 

pi?!f Off Cf ’If *!t?pf 
?FW ftsfftRftf Cfnc^ ? 'iwa^ «2ltf 90 

-l«t*“t c^fl CfC^ fI 

Cf ffwt C\ fPCf OfCf 'Stf 

tlFta I 

Tt^ Offi ftf '5tf05 Wfl 90f5 9^ 
w «ff|tf, 12 ■lfit*N*t wcflf *iCf ftfl 
fif, fftf «IfPK^f ffl Cftlt 

fOO I tilfl f% 

^i|Of •ftw ’Wtf, '•tfis, ’ll ^ 

♦ftcf r 

vw 4ltf tart ffif “lt?ifi=f tff %f 

c^ urt Cft’I^tCf Wl -t«^1 70f5 


<S(tf f^fRII fits *If SiTOrti 
Piwrs si-ftfl fscsws tt^ts iBtt^ *if 
c^if-stfl-sfisi ff*i^ ftn fscfs c¥lc»is 
»i¥rtcff 4%i ors ’itsi « 

OfRcf fiwsfs «tf 05 SfC5W ^91® I 

Ptfffct f^^ors ww stfi 

flt^s 4(*fss, ^Sl nfSfRRi <St5*|, ^ffSCS 
t^Rfs*!. ’i'5i »ifsf^ i5f^*ts fiWfl fan 
StB-ntS. CfCS ai^fts fs^ts 

cfsfff ftlstffi fl •scsi»torf 
?Ftf«l SOS ♦itcs, ^ SS^tS fStflS 

’ll I st^ffits tart f^S •ItS'e ^ht 

'5tf05f 9mi fffisior ^tff«. 

fwtsi 

wts fStftPis «rar t^ttfs ’rl’itf^ 
jfiitc’its ^fss^’i miw^ I fts fit^si 
’If, c’rttcs •(fwfjtc’is 
fst^ 55CS ts^tfw tflSflff Stfiw 
cst^ ♦tfSfS’ll (SSWft^t'« ?rtCTf1’fl 'Sfs«l 
’fsl 0105 »itcf • siffftt^ cm 
Cfrtf *ICS CSW CfCI ^05 SCf 
t^CTSS—(l)Wff '® ^ 

•rrts ffsw *1^5^ ^ c®t9ii, 

(2) ftffrtt«fts sjfsi, (3) smi, 
(4) 9\^ ^s ntsstcss tf^s si sstf 
- Slf^ I ffT'Q *R SlSIt ^*1 '® 
f|tcs stsi ftfl, 

Stfl ffcis sew fltssl Stf^ Sitl 

sH^ wtiWNf cstff^ 9n f?f^ts«^ 
SStfffS SW ‘SSe «tf^ H^CSS fS 

w sn f»cfe ^ fitstors oft-w ftwfttfi 
f(WtfB® ^fssl escs I 




crf^V *ft^, Vf^sft fwfjf ?ic*ffl 
w «f^ti csil I «rc«^ cf^ 
cr^itpr ^ft^i m (?i«tfcsr« ^ 

^^\\ C*l^ «f W (JfW? ^ «t?t?i 
Tfsn ^finil 

’iitc^i *r ?1 ntoi, 

^^'9-»jt«Rt^ *I^W ^t^til *rf«Rt5 

«rtinii ^ cwtcH Tti 

c»i<(tcsf« ^tc«rtc^« «rrw5r, 

aff%^ -ifv ««rftsr c^ ^*Ct5 

c>i^^ ?[^Q f^f^r Tf% 

«f^<r CT ?5^ «fftr-rsi 

tfW ?F^1 ^t«f 

w ^c« I 

v<l^ CT 3lt^1 

f^ <ii?p 

sr^sj tfic^-f ^yfc^; ^ c*f^ 

fict^ tt^. «ia 5i?[C9f 

’1,^ nf^RR Ttt 1 «r?w, ^c?F, 

»iC5i^«F 'Jt^'hd «i»i8sii'5tt«r sfRrtt^ i 

Ri R®t^^ c?«(t^ CT c«r«il, 

'4’^'ifl'^tR fffrt ^ I 

^9 ^ CTftSI c^t^itt ^i» »if3» 5r?c9i?i^ 

1 *tflc-t« 01^ *r»ic^ 

^%i Rai n^r ftad 

fRncfi »i¥9r n<it »«aj 

»r5i I »rij to ^ 

^»PNifj RnrR ^it?l i c*it«r3 

«ff«ff^ 0fRc«*rit tffffv- 

'*'9, ^t*f5| ^*r pf Rirwf I 


^f% 5 l ^8 Rwtsj 

»«« *lft« 

««c®f 'ii^, «tCT5i % ^rwtf^ 

*t<tte ^•wi sf1 I »l’<^fl 

?[fl, «rf^»f^ii*i ^ *iw 

^ntKi !• f%« 

^tn ^ at^rt*! *ttci ^\! 

m Wtl f Rc« 

^1 *J^SI *CPi' «N ^Rll 

I 

CT ^n9>[ p «t?i 

^-9t9 'HTs 'n^mi « 
nw '*t5tc^ *1^1 ^l'5i»wi‘i 511 

*i^!fl ^5ti *rrci5 f^«Rr IS? R«fc^ 
c?! I vfl^fsr *»cf m icsn ^«{t&l itfen >icf 
Rsit^l 6%« 511 ff^ curtpf HI 

RCHCHHtCH f»fH‘illf Rcswf ^«r| ClFtH 
if!*! spRn HtClH Hi I 

^5tl Cl, f«fH ctJ? ’ItH vt^tl 

CKl ^ 

fH chJ? fvfH fnftlliCt^ *ltH »1T> «ti*1 
nt«ltl HVTlHlCl' f®fH ISIHS C¥tH TvW 
HtCHH Hi I 

ftl «ilHH Cl H^H fnftfC®! HI, HI 
CH^ '»IHfl*flH 15C«1 

sRltC^HI 'IHH fllCil itCHJH H«J ^1 
§fr4 5^:^! ClltCH ^ *fWl 

H^l KH HftC^l Htll 'iK^Clt 5?11 
Tt^CSC^'4l<*v CllfCH 1^ « HHP m 5^11 
J^t^cvc^ I liK 5^1 ^111 ^HitRw 
5^11 «ff5Ijfri itCHJl ^ IIH ^HWtfH«5 
'H^^HW^HH H9 WH« ^tHHtl 

HtStfl’l ^flC^ ^ 'll* 

^ ‘CIH HC5—CH^’ I 




^ ®3rcsit^ I 

^ f5Rt?IC*rfl ^ ifSl 5t^SH Rirfil 

C»P! C^’rdit ‘ilPT 

i[tfirfl 5?iic»R I •csii 5nrc»f c^ .ijc^ cif?itfl 
SICS! *PPC5|1 I fScsR 

c^\c^ 'e*nr C9|«itf5 «it*i5r ’^it^itiifS 
sf I c?<ic5is! 'efS »if^ 

‘iwfS «rc9ii! «\c^l s!tsi ‘ftsrtc^isi 

‘«|f5l«f lf»l’ ^8I1 CTC« *|tni, f% V »R0 

W's c^w 

W9| I 

»IH5| «lt![ 30Cf5 

«I5^*1 I SIW !lt^5|t?l '« 

^capsicflfl «fts!l I 

c^tiJsrW’J?! »^5itf1, ^is^csr, 

'«Tn c^rsrhi *rpKS| tf'hi 20f8 
tfmc*ni *isil^ I ^ 

vfl w*ni »nil^ hcto? i^fs i vw 

sK«fl «!cwtir^ ^ vh^tarffli iftcsitin! 

tfTrt 8‘10f8 4mc«i!| 
»Pi^ vm. I c«?5ft? ’??i^^c'« ^fcsni 

T»t*n!tai187® C*i: I ft^ c«r»)t!l ^capl^i uq^t 
Nll^ vrnsitail »WfaKSf, 67® un•^ 

70® ct:i mmm siswi c«r«itfl 

wMt*rt^ lazRCf^ CTcai vrnsitarffl 
•TO SRI I srlc;!!i 

90® c*i: 'iPf^ 69® c*i: i ^ff«»rNtfC*f!» 


«ffs|i^ 3F»l \8 (2fa?^«| 

(^■Slt*! *1^ 4m*t«f5RI SfCTSr Rtsf 

W1 ?IC!iCW» 0^ ?ff^W 

mm ^7^ CT!1C&^ «fSifi|^ ?;« ^Q^^ f%, 

^^i»1 ^tRlC’fH C?»l«%^ I 

sfR <lftsi •fttr^c^s tfW!! tfia’TCR 
vil^ w?! ^IsT^tC!!? C^ai »ll^ 
c?-i|S vi)SFf5 ^tsi ’SRCi? I 

CT c»fc»r *rfsfn «w srfc^ ^) 
?if5r«r «!•! I 

*tf%^ «rt<it^c® «(t? 3o:j5 <2r2?s[c*f^i •fs! 
itfl? 4^? ?rtcir?j >it«ocs! «tn 

^tRtCslJfl !|in IJtBg I 4 t •fWiI 

C^"l ^!|*ft!! 

^’I^CSIPF Wf^Rr J1C»IC^ «lt!! ffsisi 

5801 4CR 

'StC’t^ «l^^ts!^ sSTt^t^?! •tt^'81 

«J«PC51 I 

<2ti(csi OT^l sif^«f mm *i*vwl f% V 
1934 «rl^tsni! ^ftft 

wfsfi srhi«, c*i^ sit^«r •f^isKn 

^ ^ti| ‘iw f^Wt-SflCRSICSO =R*CT 

1000 f^isrfsf <tf%«rnirf< «!s!^i 250 

f^^arts! CO, arft^ sjnrew 1 

§<,»r csro^ Rm ^«(tw 

^sj^t^lCTRI 58711 4tc^l 

^rtc^rfwi ^ ^TitTi «!tcn «« 
CS!«7|1 4t5f CT. f% ft sifter *urt<' ^i»i *tf4ftt*l 
•Jl^ •K*! Sf^srtsi 7ICTC1I 
«!lsrtW8 (71^ SIR C8C^ I 


•WlW ftwW, f(R^ ftfRw|8|W 
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CX, J 

f^c*italt*i w «lt^ « 


Tf’f (fFf^) 

nfiit*! 

(ft^«srt5) 

Na* 

602-5 

Kr 

281 

NH,* 

1-37 

Mg^» 

53-2 

Ca^* 

1220 

Mn'*'* 

1-24 

Fe^VFe** 

1*95 

ci- 

1057 

SO 4 ’" 

65-5 

NO 3 " 

0-2 

HCO,- 

1950 0 

H, SiO, 

20-5 

0 

0 

1472 0 


•f'NwNj ^ ’Tt«rtc?i Bf?i ntitThi 
^tC?r ef?ic^ «rCiT^ C5l\5 9 

JK? cOj ^ 5Fiirl I ^t?i 

?i’W^ 'srfii 

nf^Tfcei «fc»r^f5 

»rtt 3?oj I »ic^*fiii isnitfi^ 

CTi^l •tf^t C9i1^ '9 

^i|C9f'« *lflTlC*f?I ^ 

511 ^ «tlJ^C51v4 «fC^?l «(t<i?I9 

t? 45p&t 5I1 I ^1&- 

'5^ (WC^ 51^ ^fll ^9|9 iSBlttn? 

c^'9 lilt 'ic^fj^i *r^<sT C3!W I f’i&fr® «w 
*rfvti!i 4iwci^ *tt^ »ii^ f|tf nf^*i-%rt?i 
^sm ^1 wvr, 

W •iR^ ’S.SI «q¥ 

«it« ^ I *w *rftap^*i ^ ^t^X‘ 


cifn[?i *iw Vi ^ oR^ CO, 

»cii XX I w 

%? €twc«Ri jpi? B»f crW, •ifetPut’r, 

w XX I «r^c*iw «w >if^« i?CT «i1c^ 

Pwl'SRi? I ^•'5ch {XG^X 

’ItCRC’rtllJI d»?pd»t!l1^^ iTektonitic 
defect) ftfC? »jfin «»f 

CR^CT VW^ 

•tiw I ^♦itCT <*^*1 *?t 

^ »if^ «f5iw5 exx ^ ^sn ^ I 

<si??^*r«^w ’spCT^jii «tcn xx\ xtx\ 

(XXX «tf^ fiiirr? «rc«i ^x*m lo o^x 
^’fs irt^cR c*!^ «2w*(c?F ^1 c?«it 51 
‘c^'l5fitz?i*i’I 1 f5ri%ift5 w fi}f« 

^^tc5*«it=5C5i'W4m‘i’,if5^<3J'hi «rfntf%R 
^?FC9i «*iz?i«i’ ai5i'> 1 >sit*i «rtii»R*i 

( C5t5lt^® '9 CT\’f*l5 ) Wx\ 

‘5ii*tt'§* «taii*i’ 5rf5 c?9il 5ni '*(tc551 ftsrhrow 
>(C1J ^S65t^ «P)^1 «r9 ‘iit CIR 

n%1*l CO, ;?fl^ ^V9 »ltCTJ I ftwi ^ 
'Rtnhi xm »if«^ «rtC55 

CO, vx^x ^ti wfi^l ^ 

cuft I »l^51 xm <S»f« fi|l»tC5 

10 *!it5 CO, *iic5 1 vccffl x\x 

of9ii 5wt^ ‘^ra-^m*!’ I CO, inicJii 5tt*i 
ii ‘<2Jt?f^^ 4m«|’ 

Ctf9^1 5C1C5 I a tfWlI* 

«fir ^C5 500 Pilm nxx] ^«xifSr 

fin flw <sm w vx\ XX i 

^iRtoi xWmx vr, 

itc^ «rf^ xm ^«li1 cf'en 5CT itn, ^ 
tflWaRtl ’?j& CT^ ^twti vtv itf I 
Of<(1 C'ICI 4 w’tft’fi it«on 
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^ <rf5w nftc<? orHtsi cf«^i 
*mi ^ f^*rtff5ntf 

(metabolism) t5^ I >ltKt?l«l ^ 

jftsRPfc^ 2-3 »c«nf 
tfjntwsii «K«ffl»i ^t^TiS’w 

I Ttf^lil %«r«i «f3i*ttc!nj 

fhjii »tf?|atc^« 

jrf«ftm rsfSiiitfl 

wsr ^ I 

^ 4|^« ySPHX 

CT*N ClfflCf 

3?^ I ^ *(% vpyn 

v!|^‘n I 

f^PiCT ^1 c^ ntw ^* 1 (^ 1 ^, sfjH- 

c*rff«^tw 4t^!^ ai\p»ra 

^<(11 5rf^, c^, ^ 

Vila's «tc<nr «rai 

ojtn ^ ‘flffS 

ftfni ^s-f I CTtf%^'N «2tcit«r^ ^ c«f^gtc^^j 

5tc*ffl flf«Tf*t^^t?l I HCO/, 

SO/upr'NCl/^itsi^wc^ '»k^?i «inl- 

I COr4?l« 

si-sfi g?rl 

C’TC^I CO, ?ifTOpI gtcg 

I «TC5T *P1^ 

^«rN i f^:*ic^c^ m Tf? « 

'i^ «r9f*tt^ I ^ nl*R 

wWlcv •iSjn ^ <(f5w •fir'itw 

wWtg »iwf5 «tTtT?, “^51 
TO cg^r wi w»r*rtsi 

¥TO sn!” «rf?r^ ctoI ^ 


^fTO* ^75^ ^ITTOtR ^rWJl iTO »CTO I 

tffis^ «fhi*rj ^»i *rr^ wi 

ifc^i gTOi Piff Pior ^ I 
>ft«(tw •ft^i «fC9ra «(fw TOn «(rt 
«rc5rg ^tcw *w 

«r9fntP(fl «rf*i^ «rtwtwl TOf^i 

«N CTOl« Pf TOW f^Pii 

^f*iglTOC5 4 JITO ^¥ ’iPRg^ »<WI 

gc*r ^ c^tw 
01^ «rpi c»ik. «rtoitt®ii vii’Ts CO, ^Pr\ 
«R9 4|CTt«RI ^tro 

^c’f vft ^^1 I «r»r, 

^gtctti?ife^f5'» «m '£iVs »itsic?WI»« «f3n 
c?itn-^tc?itc’fi?i «rar TOf?j tfinN p 
I vflgfS TOiPr, «f5 

(src^t^i, ^it^opr* «fB 'wif 

'srnt’fi ^tcjfii ?rf«opi C5^ti 

«lf« ^ ^TOI? 

I ^C9I 59IW ^1 CT 41 

nt’T W1 C^t^l ^1l*»|-^< f5^*!l 

^1 ^gtg '6^<ni Jicf 4^ ^prf’fwt^cg 
^ gwt c^5i cm cfltPf^ f5^«,*rl ^?i1 

^^nrl ^c«rf55ii i ’^Tc^ ^rtMiPi 

f5fg«.mtc9i 4^ TOW fiWt^ ^«1 ^ «rlcg 
m « «rprii f^f«'*if%'«ff3r« ^ft»ijc»ii 
m?rl ^rtPtt 's?tPit5!il TOfI ^-4t^^*i- 

«f»ra «t*tmi <5c»«' 90® c»i: *rt« m *ttw I 

»rHft^«f« 20® 40® c>f:-4Bl «t*f‘ 

mtii 4mi«t»i^ w TO 

««rfcgi 5 «pitc»wl wg «tnrM 7 ^ to* 
<2iTOrtf^fl cfltw »i^ 

«mi^ I gt^cin % gppT c^, 
PFf^ wc=n» isi^w m TOPT cm 
C4tc®rij TO I gpw 
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(hydrostatic pressure) M ^<9 

(vein system) I 

.4 stcnn ?c»f c*ife 'Q 

5»rt55r »R«r «t« w pRit»i^ 

^<iWl *trtl W l5«WC!Bfl Of^J 
5tc*nr fant^ ^ 

*ftMI 

«fOT Hrtn §*ni, 

c»tt9i wc9i lyfl'fv ^*1^ I <1^ 

HflPTfl «fC*I ^ 

or^p?? ^ ^?i«i ?refl i 

^ 1K9I ?5C« eiAi 

s^Rrtc’m «w ^rf^-f5^»rl i 

tfc^ra Ftcn CO, 

'W H,S iUt»r (tissue) 

c*ttft® ^ «iprs =iTt^ ij? I 

^t«*l tis8uc-iE(^ CfltPf?! f5^«,*rl 
^«(TW ?«?1 ^ I tff^w efC^ra 5TW C»ltf^t^ 
JfftsiPfiJ erar ^ii^afSf 

CTpf (?itf%f|ii *rf«fl^«f®tc^ w 
5?ft55i fanrt *tw I 'sraffw ’?t^- 

?st^W5« ^ -tftc^ *ic^ I f^c-i^f 

^ c^tcn <ff^w ^ n\^ «r5j« 

’TC9| I *lflvrfl 4Pltf*h5 

CT w»i •rf?^tc«i 

*rr^ ^*1 *tt<iRi apd *ist^5ri 

ntPf ^ »tf^w *tt«ira« jfJi? arftipi 
^ c^filCT ^rtP! I «r9i*r(c5re ^ 

*rf<nr i[«rtu ^ frt 

'AVs «ii^ff6 nift^ 

^-tfi^ wf f^c*rf ^\ 

«rc»nf *iwi tfjarr^ 
^(Wfr CO,-uifl ^fi 


*niw Ca ^ Mg-^ ¥f3rt ^ <rN 
tflWN^I 5|'N*!Ca <WMg *lt<Bl 

Iff?) I apf 

*rr«ft^*r®tc^ c*i*H atcn, c^ Ttcv, 

%-w *AV>. ^?r 5^c?rlWfl 

i[CT «rtc^i (?h^ w*r 
«tc»t, wtirst CftW 

ad-lt«l? ^91 

1 =?c*ie »f®^, 9t^- 

f6^^*rt^ ^ ^«>»} itc^ ^^t*i 

«f«^, 'W JTrtfl^FStC^ I ^ 
^«.»r TtcsR -ttv ^ vff^p.t 

wcsf u^^•^ W9i*rtrj(i 
CT^ oiN f^t«ni ^ vlc^ c*si^ 
lawN CT»4^- 
m 4^’ift'e ’Hd I ^11 

cTf«( w ^ CT «r9i TO w 

*it^ ^ OR « >ios«r 

^ cstwi «rrw 

Ht? rtC5 «(t^C5f 8J10al ifST- 

•itcsCi* «?9t« TO11 

Ji’efS ^c9itFfl ^1 

*11^ i?c^ 

^n I TOi CT, ‘fit *R ^«sm*i 

*P5|I[ "(f^ Tl!| I 

W’tCT' ‘iltiS’f 4l*^*t '■ThROffl 

^f5 ^fwi Wtwt I 

1974 *ttW Wrf«»l8si «Rtf^ ‘fi^ 

>j^rwi oxt^ «rW ^ rfRfHi 80fN« «Pf 
or*f »iit ^ wsr w?f -f% ftw 

sitniCTf I ‘fit ’R cw^fiTc»fi ^t*wfvw 
^tc«r fiifftc^lTO §«v*ftTOi «ftw, 

flthi 8cii 

-m wwnr ^ <ftwirsii^- 
^WR XFllWI ‘fit cf>^«f*r TO tW, 
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itPnrt, f^^*fjl'9, CTftiwl, 

c¥f^, IRwtPnn, ffcffl, ^utl, 

CT ^ ^1W csli ww 

41^ I 1971 

*!lC»I CW fw'Nt 

^tw5 >i?r^ T5tt5in%»i^ I c*!^ >(ft’rhi 
«{ar*t, «r?^ '« ^t^?i, wi«icir»f 
i^twtflTf’t c«prtfl ^ -tfv 

«rfffl*i ^1 I «f?. 

JFl’ftora nN^’fi %t59i 

tfiorwi tffrt 100* c»i. ^'»tii 
«5fl^ ^ wi 'Sfips’fc^ 9rrTtw?[ *rv»r,’ti 
^•p5J^ «rl? CTl»lfi» itCSf 
wn (tfftf 50*70 f^: «r^) «2jf% ^•&ti 
100 fesf ^ « ipR W9f (140’ OT) c^ 


^ «««T ^tw ^ 

7 CT’ft'Sfffr 

sitfl’R^I ^ «|awc*ni ^ 

?[C^ ?9I ’I’W, 44? « 'Sljf »l?4'*K*r4 

4stw I «f¥CW 5t^C4l ^-^•t- 

4f4^ ^45 ^ 44? >T45t^ 4? ^W1 
4C45 ift'® ??4'ra*Il't4Rl 4C4F4tni^ 

(?lt I 4tt»t1 ^1 4t4 «f4WC« 'f-Vt*!* 
•1% C4:^ ^*rhf4f *tf4^?Ri '^tus 

»I?^t4 4t?84tfi'5 ^ I* 

*Possibilities of harnessing geothermal 
energy in high heat flow zones of 
peninsular and extra peninsular India. 
By S. Deb, Bulletin of O. N, G. C., 
Vol. 14. No 1 & 2. June & Dec., 1977 
:?^4JI 













4fri*tw 

>icw 4tviw¥tw •nit»tni«C:t^atwf <11^ 
tt^i *11^ ^flor^ 

<J:s-ir^ W (male sexual unit), Tt? ^ 
^ «tcn «(t:^ I 

(exine) « ^^I8c¥ 

(intine) ^ ^ I ^fefa 

4Wir ^ I *lt5ft<IJ 

c?[*it^ ^*ni c^ ^1 »is^ I 

'e*f? ^ <jrfc^ I 

»ni*i '8 wf^si ^ 

•rtw I fliwPni «rtff% « «}ft% ^{lw 

^1 ^fs^rl’x *i)^i»l •tflt’fm*!; 
^ 4(<iw^ c*i^ at?i 

*rf«fhi*r«: fc«w ^^tfr •(?it’t«‘t®^ 

Tt«t*i «n «r» ’rtKiCT *nit->fc^^ 

^fif« ^ ^*1^1'8*Rl *lrPl 

vfrriii •trl’R'WW^ ^ i 

tftiRw >i5i ^ ^ 4r^l I ^ 

Tfipp «rlr¥ fttirt- 

4tTft*ni »K«r orc??i ^jwnr aiwn i ^ 
’RtfiCTii orc^ *Rrf’icii*l, c¥lH 
TOi ^ ^ *tf|irn(^?i 4»f^ 

(sensitive) CifC? <*im 

TWvn «rf%^Ffhi wp ^ »pw«firc^ 

8Ht*ltTW, tPWit frTRr, *IT?, 

▼rft, v^^finn ^«rrff ^ ^ \ 4tf» 


*tC^ «Ot»ltfSf 5C9|1 ^f%4lf%fe^l(an excessive 
reaction) CTtsi ^C«i 

atf^faPTfu site® <2f^c-Bi 
(A response much more than the 
normal response to a given situation), 
vil^ fitf^faputC^ vrlW m ?JC«1 anaphylaxis 
^ (without protection). 

1909 (Von Priquet) 

alf^lapft^ ^^9 

voWfif “W sH 

^1 nw Jl^C-l fiff% 8it® ?K^IC5 I 

^t»rtf«r "tm ‘«it^4i^*i, 
?^&rN*t5i ar§f«? i2if«f^^t%9Pii 

^rl I’ »ni5i ^1 

Wt^l f%ft5 5T« ^1 Viwf5 «ril- 
% »l*sW?ilS|t5I m «(f^- 

^ Wl (Development of hiper- 
sensitivity to usually harmless substances 
which subsequently behaves as poison) I 
?it5!Wi »t3t« ^ 

5Pt?[*i ’iw ?t*rhif2i^ 

(allergin) ^*11 I ^ ?t»rt?lf%^ 

irf’lhs^C® fq-?r? OJ^ 
>rNW?5T^ ^C? «tl, m 

’?!& 5fn I CT >R« «Ut*itf«r^ ^ ^1 

=n c*i«f^8 

f%l apO^ (with constitutional 

defect) *tW I 


•ci^rf^wt^r ft«W, ^ ^^rft»i -700 009 



232 




132WI n 51 mi[ 


^ Itl*! 'll Itltl R«t^ 
irf^ (Blackley) I ^ 1873 itW 4W? 

’TOW Cl •nrlTOl# Hay Fevcrtfll 
Wf'H lju I'tl*! I TOini 'erl^utl (Wyman) 
1876 <t«l Cfltl Cl Ambrosia, 

Itcn *nrWW^,WtClfiill seasonal 

Hay Fever-ill TO IJTJ'K itit I 
(Dunbarg) 1903 itCl, ill*N 

IJtTOIl il^ TOlt? tjlltl nflU TO «tPn 
TOT H I 

•rflWci*(^NaFt^ ill 'ill ifltl *11 
tfrtCl flf%l tiwtft TOllI Wtlf 
«icii 1 'sti^fict Hit fitHirricii iiTOtl 
*rj1ck*r ofl ici^-in ci. f«r cifiriwr 

TOW, TO^H ill. ‘41. ‘41. cifkfl TOW, 

TO^Wi 1^ froti iHri« ^ TO 
cif%Pii iH wii iciiiti W'SJili I 'stirort 
«2W11883 ^ItCl 'Bf: f®. f®. ItTO 

TOTO ll®[ft 'SflllTO ®tlC®l 

®TOW1 lt?3'®Cl ^Itl Itltl®! 
»?TOltl <4115 fill*! «WH ®C111 
TOlti nflc«(HK® ®t: ®tfl?ltCll 
Itljwi lR®®TOn CTOl i)®f5 ^UlCltlT 
WHtl I '®tl*tl <*111 »4® TONft TO ill 
ITOI ®t® ill HtHCl Wtl 11 fl I IHwcu 
®TOt®tl TO® *lfll^ TOC® I WtlTO 
▼TOW lltllfr im *tt<l^ TOl 
TOIt ltl«l ®C1C®. Wll*N<lTtl ®tl®icll ®11 
W9®1 11 llfH^ TOW *tfl1® 
TOC® I Wl 1C® itCl ltd ltil®Wl ijl®- 
®l*r« if® ClCTOI itl TOI lt*ttft iWl 
Wt®lfl® IJtfl WCTOfW f^llt® ®C1C®« 
TOi«Jti d W'*t it®i ill men 
Cite® 4if^ i®i ®i I 


11 Hit rtRftcw -TO TO itw? ItiMr n 
ltl®l. Hay Fever itl® ^l Wtt 
IJltClNT UT^ WfaptW TO® H ^1 ^ 
wsjrl HH'wl'froti iiH® He® 

llClfll 

wrtitfrofi® utH it®cii c®1*( TO 
f®Hm® ®ici, ®1 f^l f^i ®ci ironHi 
®rtitc«$ic?i fitci-wwi ®ii I ^Ttiiiw 
•tltlcil CTOl TOJTO <£tcil ®ci fl:tti- 
tfttfcii 1C®, itH®l ® tn^ntcn ic®i 
Itucil TO ltH®1 ®i lff®tfll 
wtitm iWx it*rt^ TOm ®w ipnji i 
*lltlCl*t®H® Utltfll llHF«.ltl TO 

tfticil itn tficitii c®ti cit?l ciH udi 
*ri1ici*ti «*tf^ i«ciTi%i I iili ititi TO 
fiH^ ®tci Hf®i itu® ®tiiti 
*ii1lci‘t?i Hu*! i^at® ®ic®®ii 

®tl*tl CltHl iH® iflBl Mil ®11TOI 
ten ‘4®H 1®C11 tftWl®tl ltl5® ®Ml 

iiWci^pri Hii«i i-xati ®ic®®ii ®ti*ii 
citHi iH® Ifisi fl<fl«l ®fl TOI tJ3l1 
il®H i®cii nWifti itjc® ®tlltl 
♦niicit?R fini HrPw® ®fl it®w cit?^ 
citiiiticitniiticiijfi «tf^ i«ifi%»i 
®1 f¥tl4 ®111? TO H I Clll *4®H Cltlf 

i®cii ii®f5 fiffl new wjtitf® n it*rt^ 
cite® TOt® 11, TO wl CllH ®fll 
®tc® I Clffl CltH nil Cl1®t#t® ®Clf®l 
flHl c®c® cil fN5c® ®ic®l 

cf®i c®i 7 i®cii *fit®cit n ®ci®f5 n «4®fi» 

^ CltCll ®jll ®tl<| I 

It^ ®1lltl *tlt®Cltl iH® ifiw 
®111? ITOlIU IJtlll H I TOll 
m TOC® niTO i®n® ®wCTi •wwcit 
wl ®ic®i 1 ^- 1 ®® itn nil cror ®®®ft 
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sftcanj ’irf^ftft w i Btfifiw 

^#lj.«flfwt^*nrtiic?i*i;^*Rr •nrW- 

C9*iir *rt<<n ^i Ttiw «t*i^iiT- 

•ratncfli; sfutn *r?i *rWc^i 

^ iftc^ *RrWCT*i; ^1 

f^t^*i ^1 ipr I 'fl# «fliitftfl 'sl’prt^ 

c*i^ atNUtrc^ 

ww *rNafj{ w «tf^fl» 

^<5 ’•w® ^ 

'StCf SI ♦rfiCT %'t?I«| ^1 >f'8^ ^ I 

'stJRt^i *rsi'W«^9 *R«ni 

»R1 C»1C5 Cl ’f'i 

(Ambrosia) 4ll^ ^5 ^‘&tf 8.000.000,000 

^*fii ^ I »RWt9 

»Rif ^jssTlcI 4tf^ <P^ 'Q^ ’ttcw 

1,000.000 ^ ^ I 

»r?hFt\i !BrNl dc? 4# 'sijt^sit^- 
^’ft^ (Antirshinum) 55,000,000j> CSI*( 
=?l^ =fnf I *RrNc^ dc^ 

♦nr 55??it«oi *K^i 

»it^j 2000 dW 2300 fifenr '«*td'6 ^ 

nf^^t*! (Stir »wnf *rr««i dd i *tfwTt*N9rnf 

^•nFN, ^9nt% '9 ^-hstd 

W‘r?i*rsrdd^«rfc^ ^ 
jrfWtn c*iRc« I ^5c*rsi 
^ ^ «(csi t^arn? 

^|%?l «iPR ^ ^«p 

I ^t®l, ^rr*it 9 

^♦itw ’tt^Ttsd ^ Ttdfl «id^- 

♦ni'Nd^i^ ^utirtfsnr ^ 

♦ffihlR^ I ‘flSPI*! ^NTfSTtfSl 

^ (Lantana 

camata) C^ dfjC^I ^f^m C^^tdT- 
C*H1d HI* (Cucurbita maxima), dC*f 

(Catica papaya), SftNt*I (Cyanodon 


dactylon). ^ (Eleusine indica), 

PI'SprI it^ (Chenopodium album), fSm»|#t^ 
(Argemone maxicana\ (Amaran- 

thus spinosus), cvft (Riecinuscommtmis), 
^ (Azadaricta indica), ^ (Holathena 
antidysentrica), (Putranjiba. 

Eoxburghiana), dFtC^’Pl (Croton bonplan* 
dianum), (Acacia arabica\ ’IttiR 
■rt^ (Casoia fistula) I 

if?id9 csitdsr 99 dt^ 

♦tfl^ (skfn test) I 99 

•tlWft ♦mt’fcfl*!, dw bifr ^ntfildR 

(+reaction) "S# ^ C*!- 

(dtt’HI 9H<\ ^ ’VSIl ^ «ltC^ I 
d^ ^f^sRF wtsrhi *nr— 

(i) »rst5t^ ’rhi«|3R 9v^ ^ 

('im'“idwtsit ^’Thr’Ttsic^ 
cm 99 ’ft^, ^tvtdsr 

(2) dt%»ni m 9U9ti 9^ m 

c^^rfd I 

(3) ♦ifN'l (clinical investiga¬ 
tion) 99:9 ^ I .ii^ cvi^9 ?[nr ?ld 

jpdiR^i c<ic^ ^ ?pii fti I cd^ *nrd- 
(dt’t 4tHPl ^*1 'itd^I 
999 fMP! (sterile aquous extract) ^ 

<£t^ ^ c»i«t»i apw *rtc*nrtd^ 
^9 nfl?ic«i cm «idi fitw 
m 1 99^9 =11 C9\^ mi *tf5Nic*i *if^ m 

'ed (Tolerance to large doses) | * 

or? 

4tf^1d1v ^rtn ^ I 

>Raft« 

^dNCfdJ I 





^c*a ^are^r i «t'<tCT end 

^ •iiwl 

(vital) M fRFSntjf ‘^Itf^’ 
(amine) (?rf^ ^ 

c^»fc^ I ®t: ’ijt^ •m'rtipf 

sracJR ®t: *Ft¥ 

(Casimir Funk) ‘f«i»fni^’ (vitaminc) 
iir«m I *tc^ ^^’9 

TfTfPT (?^Tt^ ‘e’ •tc^ I 
1913-14 JTfC-’I 

'« C'»rt^ ‘ji’-'?? '®i'N?l 

I 

Hi 

^-W*fir ; Ai *« Aa I 

flt*lt^I^^ 891*1 C9f5*P!-5 I 

iil9t »RlN*RSC«t (isomeric form) uRt 

*ttf^, vip^-9iC*t fif95f^C« 

ffW 9C^C5 I ^91 f^f^R « «t9 Rlt9|f®- 
(retinene) wit9tC??l 9C9Cf I 

(eyeball) S S-vU’^tl 

R%»rt»IW9 Rltm R>«194 fiN 
f^^««9 9E9aE I 

(1) CI^W (schlera) « R C t uMfe * ! 
(cornea) i 

•9«a, njrtfir cat®, ▼fil¥t®1-700 OQ'-^ 


(2) (choroid), f^fSlltft *ff® « 
(iris) I 

(3) (retina) 

RpR’ftsiPR t^C9 RtCf C9W I C»l^ '« 

Rc^ir«ik5ni 9tiRr «rfc^ ‘W 

eifRS’lfe '43 C9ICR9 *rtC9f f®ct9t*I f^t9 

^9 «99r *firt< I ®jtc*rat9 

*1® C9|P»i9 »i1*lt=r IfCSf 9t9CW I 





Rf®*Khl C99 01-0‘56 t^r. ft. I 'll Rft 
*rt®®i *ftff 9W« flTO Hn I ««t^® 
'«® ^ <Tfc^~9t| cw t a W-Cfft®i 
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(pigment layer) '« 
wi I cw ^iBni 

01^ TOic? ^'^tesrtV’ 

V9^ '« (?FlS( c^ I 
(dimlight) I ^<>srtft 

^ «lt«tW ^-ifVIl erra C^ C5(rN«^ 
?tfl I 
^iiVtcN 

*ai’ I Ji9^ '9 C^ 

«tc»Hf*rsT '8 «(lwrc®t*t^ft3r ^icn ^f5 afm- 
c-ettfSsT I c^«f«r? ^tc9rt^-»PNCT?^^t^ 
•ra «ft?ri (3PtC5Ttc«f1f5sf«f5r ^rf«tfi»5i* 
arhs^ (3lfBf%^ « C^rrtSCJTfl CT\’t I 
aTc^Kft^ '« c«2ftfB^«f9r 

TWtaKi *« I 


v3JTCi=n<^^f5tr 
W rnprca 




, c«^csnebiw; 

‘_ 

vJ^c^T- 
■wrciHbr 


ItTW 



I - .K^PHtH* 

! 

I ^nra^'C"^^ 

_tt vini-cvr- 
ns»^»i f iwl tP " *snc*!r!^' i^'2>ttwm''«3 


^twl *nr *« «itf?rl»r 

c^, f«dNt»i (f^ 

«t¥ Wl 


V9^ « c«rK’ Cfl ^^ 

c^teff'i 

«t«tw «t«c« W 

^vn I ^ ^«f^-^t*ri^f^ fanft *ff*ffifir 
or«ttcsri ^tc«n c^fiJf^Pw 

▼hi *nt*N"l (isomer) *ff?|^t^ ^Wl I 

*K9f cflfSton 

▼t^ C¥tci»t*l^f^ ▼(?[ C?lfl}f%Cini ^Kf 
’ft^c® *rli^ ^\ I ^nf CS& irt«Thi 

▼ten? CT^n CT$tBitc®tn ftn-iii 

^®f? I ▼tent? ▼ 55 tai 

c?f5fnn^ ^if? ^ m, uqt c?f5fn=i ▼tnt?, 

c?f8^si-f?®te%n nte? f?err?®-^c*i5® « 

NAD? 

▼c?i ▼(▼nc&? ??®-c®t? ▼e? 

?? I 

?®, c?t?«fn? ^n?t? ^nt? R?c? ?®e®ir 
▼le^i ®e? arm cnc^ ▼tent? ▼s[*tf^f^ 
?®,C^tC? C®t?t#r? CTtf^?t?-C®?®1 (permea¬ 
bility) n? c?c? ?t?, ^en c®t?t®j?c?? ▼n?i- 
▼e??>&j ?? I ▼tent? ^n* 

We® c?te®tn^^ ®t«c® ®® ®?en ?®e®t? 
^fn® ?? c®t?n^? cntf^t?*c®®®i itn 

*tt? i *Fcn c®te?? ▼*i?l-®f9<5.?f^® ?ti 91 
▼c® ?cn ?t^nt?entnt?W*ttn. m c?e® 
▼®&1 attfti?®? (receptor potential)**?? 
▼t ??! aft^f?®?t *ie? ?ti,**»i*«fen? 

(nerve impulse) ▼!& ®C? I v?^ nty^l ^ ? 

ape? ▼Ppnefe? f?f^ ?t!?®t? ® ▼n^jSf ntiii 
?t?je? ®tt'??%tnc?? njWln-c®f?®cn&- 
?W ▼n’N ▼?«« cnf?;?tn-c?f?f?r?te?? 
▼f®f^-cntc? 5lhitc??n-®pKn c*tWf?«??^ 
▼t??1 awe® nt^ i 

▼i®te? f?*rifl®sfr ^t? ®cn ▼ntt® 







CTfJf5pr, 11 ^[1 '6 *101 


*icf |¥ 

wi nft 511, ^^pnc&i iif-c^ 
^:ii >rf^i f^fi5r«4' qft^v ^ 

cil8f^ ^ citc«tn f»R 
itwi 

c^Kcfti«firw« i«cflcii IV »<ivi 1V1 
ititif^-^ cin cici I 


.32viit,5lW 

4icitw^ *Ri, cifeftwi ciwM,%i *rll- 
^ IfV <liwtw^ sptcn cm CiPtI 
vtmi ciUfi cn*r Cl *rttv 

‘4’ V5tw c«rcit*f,ut*r- 
f^i, c^itc^uWPm €r§f% iijciiit 
Cf^tltll 


f^^tfirv-‘<ii’-i vivtCT 

fvhf^-‘'fl’-1 VVtCI 1®^ « CVt5( 
cvtcii vtc»rtv**rNCi?*i%9r8i vci iti i itcvi 
vtc»r1 'Q c^t^i cvtivPicv 
V1CV 5n *iti1i W)&-(%1 d ^ 
m\ iti w\t ‘itvvtsrr citn I 

vtn-vif^twai-wsri it»r 

1*!CV Cltvrt Cl W 
Vt^tvtl? aFW5( Vti C5NCV ^ «rN 

citv vwlci itn it^ci %v •rfci I 

V1Vlf2p$i V1WW vtwfv ClPf*tfllt*l 
fv^tf3R-*4’ livcvfivi CiCf ClfSf^ 

i«^cv1ci c’frpv *rtci I vtiti 

CHI c»ttf f^^l-‘*i’cif5%i 1CV 


C»(W1 

^ «lwM^ CT vti 

*wcv wm VHI Itv I 

WS 4lt%w 5^» Itc^ CVir, t^n, 
<si^1p5cv ^ f«l»tfi5r-‘4’ vm\ ^«f 
itcvjfiwiv ^ -ttvjpsft, itfi, 
vsf CH5T, •rfvl vt*r, &itd»tcv ai^i *tf«itc*i 
vjtcitfN itci filiti w *rrvil 1ft, 
n vtitpw i?v « VC1 f^^sr ‘*ii‘‘cv 
•rfiif^ HI vitwlfUicv vt^ Id 
‘cattfvfetfi^r-'^’ I 

5000vtv^l^ 

1N, V I'Mton 6000—6000 

aiHF Civil HVtl I 

[1 OWV =03 it^iSjft 


^fvv iftricu vHIcH a^ivcw ^vR m cittmif ftPnft, 

CHI ^*itH iftrtciti *tifv ^ I ^vwfvvfwfl mtcii «hvi 

c^ cvrai 1O0 vf&cntvi ci« vtti H-ivtH cift chi HncH i chi vtcH cm 
cift "iv «Wn brrtiv cifn HI 


c»j»rhj ft*f 


^*prr^3r ^ ^^itfifwF 

:*ftcv«rtWfilw it*t *t?W w 

«i^fl» 4i5Phi 

I »<« «rra »rWi*f« 'st^; 

c^«?i m I fti '*(csrf w 
5t!^ *ft^t«^ »it?tc^ 5t<1 

4ttf w ^ I »I«ff% CSRt?r 

flRra ntirlwj ^ 

I 

c»prt?i ^f% *r^f^ ^ ^CTi—iRH fin 

’i?M' ^ ^ 'sw-bfc^w 

c*tfi*i ^ ^'brc^ •jtwtfufif 
fif^w TOii ^ =T»rl w istf^jrsi 

'Urs Jplifi (2tfiF4t^ ^f 

»rt»refi? i9^c*i «tf9w«fi[ (^ 
'5?f*bfc<w) «!tc»n '«*f •r^«r 
iiftr c-(fi*i ^ 5»ft5i 4^ (c^Pr 
WbfrtR) fiftWI ^1 C9^f^ 

fif wfirTsi ntl fc ?t *i t ff t i ftt ^ 

t«Tffi ^1 ^1 «rlC51 

•fll^ nlwfl ^*ni ’ffi 
oRlwf CT»ri w 

itn cMtfiv «rti»it^ ^Tn-w ?* 3 j 

^twl fifini*! ^1 «il^ 

^twi ftc*ni 0)^ 

’M.ipi (^1 cw i?»ur ^twtef 
cnfior CTcw c«ff «rfi»fi^ 

cf<fi ^ »4^R <(CTtw^ cffw >itrr^i 
^ ^ fcttartf w ^ I 


tfW *ttw ^ ir 
isifwiTs •tfW' uqcsn c^<n rtc^f irfifpra 
«tt? •I’r w fipf id, tfrfir«fl® 

^ «ttW I ^ 4|f^JJ« ^cfl 

cTf&^ c»3i, n? *11^^ jfffir ^ wt^i 

c^fii »rt?’f) cw «qc*r “rtc^ i ^ ^ 
c^*f c^ -tfhr Wf« 

*Wt< firs*?! ff I 

*(^1^ ^t?f9f fft*r9 i»c«f c»!Pf 
<rtfi cm9 ^tfic^ 

^•dr ^1 yf9{ ^ 

c«5f ?[w c»ic9f «tt?p?nr 5tt*ni 

fic«f^*i w 'ill *r?f^ tfflu ^ 

^1 f%l «lt^4d5 ^ 

ntcfl ^\ ^C9f (?pit« ^fir 5H 

nfhl fif ^ fiWR*! ^cw 
*itwi 

cfPr c^ *nrHI, cwi—trt^^ 
iTtCTW CTf«rl, llThr 'ii^ ^ TO ^»r 
|«itfi ifiCT 

*f9t^ *lCf JJCf TO ^fiRMPn TOT 
*tirtc< *iTOtCT 5rt*r(pi *tc? *4^% ^ 

wr «[t^c«jif 5t*r W41I *451^1 

•tfHtfir ^fi^iitarff <4 

wt^*[ ®t^N ‘4»pf cm ^ id I 
fiR *4iR ^1^4 'w *tfi?r*i dffiMfs 

♦i?f< »irt^ c»r*it4 4f%4 irf?tCTj T*^i fini^*! 

^ ^4 I 


*iTr<fifi fiiw, TOft*r»f 44tfiwt»nr, fhdpi • 
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mm 

irfir»i*fOT ^ cm 

CTntfl 

{^ca^i ^51 I ^ ^i^c»ni ^t*rfif3ipi 
*ffwt*i ^rfr ^rtf^CTfi ^jtfn® <ilc^i 
«[rt ^ c^m c^fsf ^*il- 

•tTtC<« »ic* f^iafji «(f%if® 

^ CT^I ^ *tTl< (?Plt^ 

^c»ra ’ftsf 

^ I 

*tc^ (?PTrt ?if%« mi «rf55i 
^sintf^ mt«fsi I «P ^1 ^fr^FMtii 
csfnt^ flftf ^«3i i5t^CTl ^w\ ^1^ 

^c*ni 

srttfcsri Tiii I iwfir 

5t9ltPII I VCT 


ftufn C 32WI 'rt, 5^ wri 

c>PTrt iil%« *r« ^ ^tfipi nWwi ^ 
>Rl^p^*i *nn w I 

^t*r ’iPr ^ ^ 

«c»r ®tr’&*> n^cw wi f^9rt*i ^1 

?[c« nc? I ffi ^ 

«|f%Sl5 ^t^CSW 

'stfl «<n, ’Ti c«rt^^ 4tff^ 
CW ^ ^1 

•n«t% srftjpw «rf^ cfl<itfl 
^ I 

^t*N ^pi?i ft*t to^*i ^ '*rtflt?t 
f^K't^c*! c*r*i1wfl ^Pnrhi f^:*ic^5 oiffil 
. •rifwn I ow ^?j4{»rr?t 

»r«t^Tl Prci ’lt^*n 5tPiw I 
’^•tl «Rl ’?t? «tcini jfsi 

«fWC» 'B(t^« /T^ fiHv I 


•rtw? »iwf^ wmm 


) 1 

t|fi® V9 *t8rj—«: Il^l^ ?|t8C^S[^ 

i#**» 

^ 1 


«••• 

>» 1 

%ta%?itC«W '«*ttCl— w: cw 

»••• 

8 1 

^rfMr »r»lf— 




8V»» 

t 1 

c*^r®w i^»»t^*!t5I «nsrt 

if** 

'» 1 

*twt8fftwfc«n •Jfwrtl— w: c«r^4f»itw 




i*’** 





( 2 ) 


CTO “tfw '« 

-tf^ ^ «rNi ^ I 
flt*rtiflf ifv I <hsr •tf?*rf^ 

^*rR¥ ^1-tyhr *ttitntf5 

5SIC\5 «rfc^ I ^«t?l XPPI “d^s «t*t 

^ or^l cwi ¥tw ^ *ff^ 

^1 dtf^ ^1 ^f5t?r «rar ^ 

■tf^ srW »iprs ini? 

TNstR^ ‘«[Jtc®cs(tft^ St^w’fi?’ 

( adenosin triphosphate, ATP) 
“tRF*P^«uj# C^rm «F«r-RwfCT (hydrolysis) 

-8,000 (-8.000) ^t*f cm CW I 

*wt^ a^c5^ 6—WPP& 

(6-phosphatc ) ?tai -3.300 l 

^f^9F «lt9 ‘ii^ 

I 4 .f 5 .Rr*? (A.T.P.) ^'!,*lf% 

RRpit? 5PCSI, 

^ '5t«^l I c^ CT 

'siffN-t 4.fi).Rt-c^ ^ 

»< CTt’fi^l Rrd? ^ I ‘415.8’ 

>rNCiPrt«r8^ RRpflt^ wt’ftw (7^ 

W9 4.f5.8-’« ^Rort*!« iRKitw 8Rni 
( synthetic ) *|tWfRr* ( coupled) f?l1 
TOtf, W8.000 ^itCPW W^ ^ 4^ 

^ 4^15 RpRT’f «itt^1 

5t^ I CTO iflti 6-f»iCT5 mm 

*502. JW ‘O’ 700 053 


(*^5 fit^tRiren *11) 

wRi ^otr*!® ^ *rRtfl*i R[an^ 4^’ 

41«ft^5l—( hcxoki- 

nase). 

?r^c^t«r+*pppR^ «iJi8» 

4*fBrtti 

+ATP+H,0-6- 

^*iPF5—5,000 4.f«.8 ( ADP, 

adenosin diphosphate) '■rtl'S 4^ 
c^H 4c^ 3,000 ?rWi8¥ 
-tf^! «ftC^ I 

If**! 41 *n H I ’Tt^fr 

-tf%!G §^*fS ^ I 4*R wtSllfl’B (oxi¬ 
dative ) RfaRltfl JR I l1^C5lC«R 

*mit^41)l TO 

»t?(c?ni 889 ^ uiitRra 

TO 41’s itTOcrr’ii it»rRfsR itv ' 
^*rti 19 1 4 Rfanti wtTOi jppwti 
9 c 5 (oxidative phosphorylation) I 
4^ C9W C^Pl CjflC»r ctotwi *18- 
91C*r9 TO CT “tf^ ^*19 19 J5t fro 4.8.8. 
JRCltCl TOfW ^It85 CTO 4.158. 

^8 19 I Wtl*! 88 r 11 i t^ Ci^ t CTOl 

attiJ? feTO w8 c^ 1I91W n, 111— 
41. 4. 8 ( NAD-nicotinamide dinucleo¬ 
tide ), 41.4-8 8 ( NADP—phosphate ), 
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I 'Q II (coenzymc I & II), « ^Otf^^csd «0t%B al^n 


yjtc«tc4rtf5^ 

(flavoproteines) I 

(reversibly) 

srtflV « ^1 upp, u). f® (FAD- 

flavinadenine dinucleotidc) 

€lf»CT (pyruvate) 

>r(i5c&mr«rc*l (cytoplasm) m 
‘‘ItW ‘i[tl^cl»t 4 *^fW 5 ’’r’ I ( mitochondrion ) 
^ItCT vU^ I 

^ ^ ‘1t^8 (power 

house) I <ltCini "t%C8F 

^ wif 5 nrr^, 

^jtfUc^i «ntf^, ■rt 8 *r«fPp 5 

¥W 8t^(^¥f^8t8 ^¥8 ¥t88W (membrane) 
8Wt5 88¥ *rN3Ft¥ vil¥*f9| 8t8l aPr{8C8 

CfifW c«ft^ ^tcsfrw^i *RRtl'e^C»I¥$¥ 

¥C8‘»!t^S¥ (citric acid 

cycle) f8¥t8*l « ¥18*1 8 f 5 c 8 ¥%¥8C¥ 

¥C¥ *tf8t8 ¥C8 I ¥8 18^8181 
(reaction chain) i]^8k88 a}8l8 8011 — 
OH 4 . t¥., 0)8. «8. t¥. f^., 'W. 01. f«., 4 . is. R, 
*88* »rl^ft8ft8 (cytochrome ) 8fi>¥ 88¥ 
^-818 * 8881 ^ 8lRfr I 

ifi8C8W fllcWf (metabolism) 

—C8C88 ¥¥I8K8 (8 8t8l8^¥ f8^8f8l 
¥f^8l8 ^ C8 88^ 4 (l 8 «88¥l^8 

«l¥tf^l ¥^'e*tt^ fe®C88^ *tf88^ 8 W 5 I 
¥Jti? « C-tfl^sr, 81 i ;?/8 4818 
fe*rt8l8¥Pr awl8C8 ¥8-%lC8 '.hydrolysis) 
H^¥, 8Jl8l8t^ (galactose) » 1 f 5 


3 K 8 * 1 ^ 8 ® 88 I * 8 «| 5 r -riPlW C-tIft® 

88 <88t *8 C«IC¥ 8f%® 8^8 *ll8lCTT 

*rNClt88 4^18 (anabolism) Jtt^PflWi 

^¥8 88l^ « C 4 lfN ^®¥ ¥C8 88 I 

8 l 8 l 81 f 8 8f¥'«R¥ 81 ® ^J®: ¥l88lW» « 

88l^ ¥8l® ( aerobic ) « ¥8l® ( anaerobic ) 

8f8C8C-t ¥lft®8C8 8l*rhlf¥¥ 8f®'^8188 « 

¥f6.R8 (A.T.P) 8l8K8 ®t ¥¥8 ¥C8 I 

¥8l® *lf8t8C¥ ¥l8C88 ¥l^8l^C5&, 8# 

jf^x. ®®«f 5 | ¥Jlf¥C8l ¥Jlftc®8 C -18 nftlR 

¥ltf8^®i»t c, ( pyruvate ) I o|^ 

‘C¥l‘88¥l^8’*8 (coenzyme A) ¥8WlC8 

¥) 1 f¥i» 1 ^ C8Fl-«8’ (acetyl co. A) 88 I ^ 

(?N 5 ¥1818 ¥81® ¥f8C8C¥ *8¥ 8lf^ 

0Fr¥%88 4 ® 1 C 8 «8¥fi» f8faF8l 8l8l8 ¥l8JCii 

¥C1W1 ¥TtWdi8 (oxalo acitatc) ¥8WlC¥ 

¥l^ ¥J 1 Rb (C«) ¥*^W8 C8 ¥t ¥488 ¥C8 I 

¥f^¥ ¥Jlf¥® (citric acid) ¥tf8® 8C8 ¥¥ 

'6 ¥l^¥ ®1^-¥¥l^ 8#8 ¥C8 aK8 afW ¥ 84 ^ 

« 

88, ¥%'*R;8 ¥l^f8^c®i» « ¥C¥C¥l ¥Jl¥Ci>i» 

(C4) *t58»^l8 ¥l® ¥C8 : 


Cs “►Cj" 

■^Ce 

t 

t 

4 

1 

C4—- 

-C 7 


*8^ 1^18181 ¥l^ ¥Ttft® W (Krebs 
cycle) 8W ¥ftf5® I <88 ¥l¥ ^TlPfcftifC® 
¥lf8® ¥C8 8Fl^ ®t^¥¥l^ >e¥l¥¥ft8® 
¥811 418 ¥8 ¥t®1f^ ¥rff5 ¥ItftC«8 
¥ 15 ®^ C¥l¥ ¥*n8J¥ ¥ 14 ¥ ¥88l*( 8tC¥ I ‘«¥^ 
¥W¥ ¥8¥lt?l ¥C¥ ¥l4ftl¥ ® ¥^8 8^ 8l¥t¥ 
f8^ 8581 f^l 09-) ¥l<¥ I ¥Jll> ¥Jtft¥ 
¥lf^ 85¥ *8¥ ¥C¥ 815 ¥58 ¥rt¥ ¥88l*i;8f8f® 
88 , 8®¥«l ¥f8 ¥1 ¥Jtf5|dHr ¥8fti 8t5¥ I 



1939 j a4i 

^ wt P I ^ I uf®tCT «ottSi« »fl'rhi-'9*rti 


^^f%cai *fft*r» ^ I f^i-wtwhr w ?jtj5 
^itf5t« >i?CTtc’r cw *r% 

‘^jtPifet^ c^**ii’ ^ »rt^V scap 

CfWCT? I 

C«w«1—(?|rhl 

(membrane) I »ii«f3r wH?^ ^ 

^sar^a* CtfttfN (lipoprotein) i|l^ '"Tt'ff^ 

fN »iin^ 

*tift«r (solutes) w f?« ^r^rhit« 

^ r (permeabiUty) 

jf^tcaf ;?tc^ (solute) '8?t*rR¥ 

^*ni I 

^*t?f ft?, f afear ffl I 

CofTSt? *ICTP ^*Tf nftC'f' %?®tf 

flajl >ttfif^ I C’wai c«ff1 

?f? cf ^/5 i^tcf? ^'a 

fff hisrhas *tftt<' (fat) uwfJa 3??^^ cf^ 
?9 ®cf ’^tf?c«r? ffj ffCT frhi c^^a 
CfPf ^ I ^CW (intestine) f1 csr*l1 

wr ITWJ «rt? 

Ti? ^ Citft« 5? I ^ tfWtsT fFta«l 

flf^l fwesi CffJT—(1) ffpfi 

^UlffCSfl Jt^C^FtBf a 

(monosaccharide) ^itapf 
f^*CfC^ f%#h tl CfCf TOfCaf 'iint?-«^ 

} ‘f «r*rWt *1^ irNc^ «ifv 

'flf*T?CTtPNrhf 'll. 18. R cfca 
•ftcfi (2) ‘«iit*i%r C¥t'iff«rt^-'ii’ ff 5 « 
*m< esf ^ fWitsi 

^ *ltw ^1 uiwtar ‘«wt»i1^»f’ 

^ (carnitine) >TOftC*l a^TlCT 

*rtcf 4ft a^ *ant»rl^ c^‘4’ c^ 


* (epithelium) »lif-htBcarj a»f«l a 

C-rtf «1 t[l I 

ogfcfc^wtfl ftf CT tgff5 Tpr,ciw^fl 
f^^#t*lts (mucosa) f5 a'fsr ^TlCW, 
(surface) «ttl 1 ff. f^t. 
ff«iq[fara (finger-like 

projections) *rHt*rfP( *1^ I 

4«f^ entf^^rt^ f1 1%ai1^ (villi) fWI 

aciff air^'Bcani atc»r irt^captf^tl 

art? (brush-border) cfftf I 
ipcar, ^ C-ttfC*fa f ra I 

fftp? «gjt? aitatf ^ f« I 

'iRfWfrta fasit^ «lt? f4 

Cfaiw (chyle) C«tifl1f 

f^Clf 'ifajfan C^TICai 

4tCf (lacteal), Wl CfC?F SThf^ 

(lymphatie8),’fta PRI I 

•rtfSa aRSf <rh? ftifltSr uCTf ftfi citftw fCT, 
wNiff a wa aiCT^ 

^wi *icf a wrM *tp? I 

attf-arWfftfaRrta *nil^ 
ftari fTtfe a cutfN 

utOTf 4fBsr §*ft«rtf «tfcf fw !9f^ a 
c-itf%r *nrtt< *ifa«ra w* *tcf ^Wa >i»f*i 
aci •iflwhCTtt ^9f cftm TO*f o^lrn 
a tri i cfta-fasaia 

t%a 4swt^ iwf fflawl 4f5tf^ aca uiat 
'•RWea ^atffa fiRF I (katabolism) 

>r^t^l^ 4^Twt^ atcft CTicaa "il^cfetulwca 
(cytoplasm), ^^flnpta afea I 'iwafa^ 

a1^ cfRP ifv cfWftal at 4-18., f^. 
(ATP)-4a cat I fti atownaf^i 


ATTSC!. . 



U 2 

(anabolism) IS. iPf «f^IWI fneutralised) 


Wt?ll 

^<1, *r9 'a *rt?ni#r, 

(pancreas), '9’^% (intestine) 

(digestive system) ^“t I 

(alimentary canal) 

uitn'« uicini 

’t^ (f^-6) I 
a iipi »rl?[twi 

tfic’ii-i ^ I 'st^, 

Sl^ifl <21^!% a :g^j (carbohydrate) 
9ft9ftf^« ‘GPffltt®’ ‘&Wf^’- 

^ (ptyalin) «r91»!^CTlPt 

ap^CB (dextrin) a fittfl 

■t^t’N“t W&tW ?f1 ^ I 

9rt«ftfl <2r-tf5|^ (ph 7) irrKtf^^ >!l^ «itpiF 

^FlWl >151115^ I 
iil «pt«f «(W K9I, *1^ 5!1 

«RRi*i f 5 |«(‘ffBc^ ^ 

0*4 t^*s1 ijt^C^tCPtfl^F 'SOtf^ «ltpp 
(PH 1’4) I »ii«rtc5r jpitfe ^ I 5pt^*i 
'»ra *ttFF v?{ %n«f’ 

(lipase) I ^ 

‘c*t*tt^ a (pepsin and rennin) 
fK*!. t^. ^ «r?f« c«ttf 5 ^ ^ 
vi)T> ’icMj ^ >R arfNf^ 

w^< ?[n C«ttf5c?t«f (proteose) a c*f*fc&tPf 
(peptone) ^ I ‘fl^TN C«(W far ^ 
€i< oitn 4 r 5 %« 

(duodeum) f'frNI^- 
csiif’ ‘wi»tc«r’ (ph 7) >r:(<- 

wt jr;cftc«r srfd»ap *rt%^ toii 

calto^. *rtfwa 

^ (chyme) «rtf^ 


fai|f5 *(^*1% (trypsin), ft^pH 

(chymotrypsin) a C*t*lfic®W’* 



f^~6. l--3lt5lt<2tR[, 2-5lt^lt9| -Sir^. 
3—»rt^^fli9Ttffl <sjf^, 4—5—fi^' 
*rt, 6—7—f*l«fsr, 8— 

9—io~*ttw1ir 
11—12—fUjm, 13 -I?W, 

I4~farl5,15—vntc^f^f, 16—i 

«i|^ 'carboxy peptidase) tffstc^ *nw c*ri- 
(peptide) a «ntf*IC® 

I fflJtll IfCW 
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1979) «4ilWt^ir 

ftc-tti I ?pni *to«f’ (ww 

*re ^aRPR ‘^caw’, wtf? ^ i 

*(»IW^’ '« ‘^Rl*tf^’ (erepsin) ^:?tC 3 R iK«o^ tfThl »R nf^*rt^»l^ W W* 

^rhwwtar (?i^TRRr ^ ^ «2Ww * - csv9V ^ijonpf 

«rl?sf iffawl ’P^< ^1 'SIC? '^it-f? i C<(C5F fV ifni 

sft^ f 5 ra?ipra »rWwj m ^Jtfe 's 

ft to Tl '8(^i3P7 f emulsion) •tftlv CSTstN? CSff ^ 

^ ftWWI 4 lto ft’ltft'!! 'Q *FJtl 5 «HtftP 5 I ft5 ft| tot^ 

1 fJt*rtft^^ *1^ «1N (osmosis) >2t«rt^C^'e Cltft« 

^ ?tf I «f*iwaKi^ ^«{- ?ic^ ftw I jf^^t«f jrt^cto^«*r 

ctNj <?r «rf?i^ ?i*ri '« i ft'to citft® 

I vfl 'stc^ ^ c«fc^ vii«rfc!i c*r i ^Jt& «i^ 

ft&tftsf, 91^*1, spiffs 'B^Jtft^, '8«tto1 (lipolytic hypothesis) C*ltft5 ^'GI'N 

«(rtft® *rt»rl (chyle) «to spJt& (hydrolysed) 

« 2 l«« ^ srr?il 3ift!?- tfWl (partition 

^PT Citft® '« ^ I hypothesis) ^5{to ^Tftftsp fttoK^t 

« ^C-ttU «1ff< W9T, «2l^ft (emulsion) spitS CitfW ^ *ltC?r I spjtfe- 

>191^*1 ^ I ^ ftntftsT ?l^sitfr f»t?|t? (portal 



’tfiw *nwTC^^ «rwj 


« ft. (fBai 6) 




1,2,3 9rf9I1 >sfftw 6'5 

(^) 



12 7'0 


-* 5(3|C&t«r 


14 *^31? 7‘0 



^capflf 

^ 1-4 


=?i3rf«f -*• + ast^C^ 

sut^Sar, ^*lft5{ 



siita^t«f-*JUa^+ 

<N 

' 



itrfsrftdTha 

^isici»«t 

12,14 '5ltllt*Rf, S'O 




iy i? ^ 

X) 

spjt&-» spiffs «ljtft5+ 

fwtfta 

cnift^r, «ft!T 

11 1'5—2‘0 

(’f) 

c<«tN-c«itfSnit«r+ 

cincSft 


12,14 ^rh?t 8 0 


c«(tfift->c*t*t:&ft+*tft* 
c*t*il»ft®+^ntftc5rl ^Tffts 

^fl*fft5T ^ 14 ^f« 8‘0 


-► «iTftoi ^Jtfts 


(<f) 

(»f) 

ctfttfS^ 
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vein) (W I ^11^ 

Wife C^TNTOt ^8»rt^ CWfNC*ra W 
«rt^*i •ntv dtf^ ^ *ttcfli vri?r 
T l (chyle) wH? CTirt«35 

f^C-J oftc^ ^ (lactealc) « 

9lf3r^ (lymphatics) 15%? *tC9 ' C*Wt^ 
C<IC^ (thoracic duct) w 

jugular vein) jpf 

« wfgr Thf I ^ ctfitfiMf 

^ CTCi <M^ 411^ (fw 6) 

60—70% Cntf^ 5CT Thf I 

f^Pl^ <2}*rT#rfl OfW^* 

C*l1^^5rt«lh (villi) mi% «rf9H:^ (capillary) 
^ ;rf<aw "SI 

W» k9| I ( 1) c*!t%l’r '« 

B« «hf^ 'neutral) ^Jtf^icsn 
(2) »l1^f^ «t^ 

'FtftV ^Ttf^pn (3) 

D-^Rcsfl 
^C*W W 

^ I *iPR upit f^-rt^*l 

fl ^ 1 

"if(ni fK«rttJ c«ttfBpni «it« 
60% ^Vs CTCffl <211? 10% 

W I Jlt^WtCW^ Wt«^ c^ 

W I T^5^R^^r « flltWRT 

^ ui^s vRrt?F c¥lr^ yfWpsR 
»r>cjw*i ?a m ^Ftwf5 “1^, *rt^f^f^ 
intPi®, wrtS ^ritft®, 

c'tW'e (Iw 7) JTl^- 
c^eR ^ ntoi I iiw 

^9 c¥twi ^ •it'en CTcv ntw I 

ci%¥N vfcini 'Wfpni ^<fl!VCT 8 -psitn 

<4^ 1 -iwit-i *i4i utllc^lww ^ 


[ 32 W 1 5 w »I^«W 

•tftfl \ '9 C*t%« ifv CTfiftThl 

W 9 UKW C^ Ifpi bifir 

JTfe^twspjw *rflwi 

*1^1 

JT^C^rfW CTlttn ntw 
»Rt^W «*C^ R^*| 

»rf?wi ?fai1 100-108 fir. al'N 

( mg.) 4 ff^ 100 f^. ( ml.) I ^tfJt*Rr 

vii^f5 cartflMr—^ 

’Ttiiw^ •'itait^f^ c?rt«( 

»i^ «iitc^ I «1?lt?r ^JOt-tore »iit 

^ ^1 »P"5r?[ 

^ «t?N ?iwp w %? ?PBnr Jl^wN 

Tt®tR^TtarN ^csO^i ^sfWflc^^ 
^ 9 Rt? 

Jtt^c^sr^ <rhFw^ I 4 
^ vrl^w "ffk^ ^itN*! (C4fff5^) c^f 
(wfl?) I «tt^ % 

njc^ fi|%ir f%i 
wn 'rfc^ I 

vmitn <ii^«r1tc>r^ »ifaw^ 

CT a’Npy 

JTjWtsr Jtt^c^^ »«*N 

«tw «lit^ f^fanrt^ 

«ff*l«^^1 cf«itc^ ^ i 

Jt;;c^er ^ at^WtC«R 

4.15. f*r 

jr;f¥tw--- 

«wc^fJi:wl‘ 
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C4.19791 

5± i-*F*!wi 5 wi ‘«;cvN 1-TOi^’ Jfl^wlwr 

fi}. fif c<iw ^ ’»c?i cmi ^ 

fl^WlWl-*RW& 5* f5t-«^C4^ ' (phosphorylasc-a) I ^ «t^1 (ph 7*2) 

Jrt^tcar^ pp[Wtfear ^rttC^ C^«f «K5^ta I 

% f*r-it^l«f->jrt^wtc«R ‘JtipFt^ 6*j|«*iwdri’ cn%« 4iw ^ i 

aifs^fR<iPWl^*r ^artCT4tPiff:TC¥tw^ft^^ I 



1^. f^. (UTP or uridine triphosphate), 

(UD.P glucose or 
uridine*diphophate*glucose), Jtt^C^tW^ 
(glycogen synthetase) 
(branching enzyme) 

nHwlwT-•--♦fqwt* i-w^ 

aiftw 1 ?»!CTfe-6-?>lw5 

KT^ 6— 

«f*ipk 5 w 

^W f*|WtSc^«f (a) 'W* 

.'CT I «ilf Tt« 


n«r 4^^ »itKtfl‘i *1^ *r'W*t 

c«Nttsii mm (1w-7>~(i) cet^fl 
Wt5f *l1^ 

Kip ^fCH 4.f5.pt »PC#Rrt4 49 

Tfntiif^9 ifv4 §«.*! %*re^ • 

(2) •Itrtfl*! 49 ^^ C^—‘<1t^^’ 44 t 
‘4Trf*i&t5^*I C9H’—4CW^ ’Tt«OW 

4ltfSlC9 9^^ 9C9 *t1I9 I 

(3) 4 «[ 9 *t«tC 4 4 rrt 5 fe 4 l 4 [ltf»rB ’Fitcfe 

9*rf9f1|9 ?P8 *ttw I (4) WPr 4Jt%9l 

4jtt5t9 jrc9lw 9*tt«ft9 9C9 *I1CT I 
*1 

I5)f^4tf44 c«f «;;c9t4 5C9 *rtcfli 

tl>R«ftPnr •iw 4|i*rt94 

*f 9 fl <rtt 9 *ifii^*t 







1 3 SM^ an ^<01 


wionf yrvrt Thi I 

«rf«TtOT Ttf»ii:« ^ '« c«ftfl>PR 

*tfi«rli«r?i 

CT«r 51 Cl Item 

c«rt1>i I'Jtefe ^fiif^ 5cini i 
sttt^cftc«ri (i ^.>511) f^i c*t%c^ Cl •tfiit*! 

^fttcgii «fci ^5 ^ ^ ^ 

(6 ^.< 511 .) •fCl Itc^ Clfi. ufH® ^ C«tci 

i«il t\ws *rlci, citfct^ 5c« •ttci I 

’crf^t=ij« Cl *ifm «(jtc*if5^ ^Ttfi® cic^ 
185P1 ITtf^ «(ltf^ 51 I *t«C»ni ctftl^lf 
tft^ it'Qilc^ *fC9f 'Stem “iftei, cettfiN 'll* 
c^ c^ ^ficil '"Otri'8 de^ 

iKie^ I ^Fjtefei itai 10% f^itfi^ "Si 
^j:^ir^fiW 5 *rteii f 5 i wHJ 

sfc^t'i me® *rtei ci fiiei ■lem 


Gram; *Multizyme’ 
Calcutta 


Dial: 55-4583 


BILIGEN 

(Beciuse of its most efficisnt Galenical 
colagogue contents) 

Rcmvoei all Liver Trouble 
CLamoves Constipation 
Cnaeases Appetite 

Assurer Normal Flow of Bile 
Rectifies Bowel Troubler 
Re-establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Remediei 

44S» RaUndra Santni 
Caleiitla-709005 


vrtnri iti^eii C 4 ltfl»i ’Wtefe 

fiem 51 ’sti*! *wt^ cm®! 
wwjf^ C4ttf55 itsit ^*111 mitf5ei'iti 
iwi cii cmteil cie« *ttei i ^ 5 t^egfe 
11 wtT? c«rtf5« srhxpt^itar *tfiif^ 5e» 
•ttei I 

[fgawfS! M c*ir^ir 

«1t« I—C9J15 ] 

1. 5teit3E^ 4. 5t*ftl (Harold A. Harper), 
Review of Physiological Chemistry, 
13th Edition, 1971. 

2. f®. 1< (W. V. Thorpe), 

fw. eg H. G. Bray) ® fn. 
C®^^ (Sybil P. James), Biochemistry 
for Medical Students, 9th Edition 
1970. 

A RESPECTABLB ROUAt 
FOR YOUR.RBQUIRmRTS IN 

All sorts of 

AMP BLOWN GLASS APPARATU5 

f9P SoliMtot CtlleKet A 

RMearch laititutlaas 

ASSOCIATED SClEHTinC 
COBPORATION 

232. UPPER CIRCULAR ROAD 
CALCUTTA-4 


Phona * 

Msy:t 99-1588 
RnldaBes t 55-3001 


Ota»-ASCIN«ORP 



^ CW: 08*1.0B«. 

iWwr: fl* 

[ ittfl (1214—94j an?*! ^c?r i <m ^w, 

Major Work (Opus Majus). A Compendium of the Study of Theology (1292) 
4}^ ^cip(wt»i'i I 1263 4t5P''5 ^Tti*ratc?ni ^ 

I »RtW 0|^ WitOf 

I ^ ^?[ ^ ^ Vi I 

RtsjRf PwfesR 01^ »IMC^ p[<rjt^ »rHf^ ftoaRt^f ^ eN 
^FOR, ttH ‘From Savagery to Civilisation’ iSlllll W RtOlCl I ^ 

RtKpff f^®tC5ni Pc?R«| ^1W5 I 

C9|«TO ^»ic3r« ^ =111 01^ iSR (?icf ‘Age of 

Bacon’ Pt:«|-Wsrh( 0 p?fB Ricjtwi RttPl^ ^tVl ^ I ] 

Rtc»lt4f srWRlf Wl 0»p| I 

,c^ *rtsrw oi^ »r to 

I f«fR drPifftn '3 irt^caFtc^ »mit#r=7*r to ^ iv^ 

^tfro TOt^fl oivn ^1 CTcv *m »rtiit^^ to 
I orw f% (?IR MTO3 to «ic«0 «fl^CTO 

^ TOf% »nc#'s f%fR *1^ TO CTO f 1 TO <rw 5 

TO! ff*l 5C^CI5I 

mm fttro ’Tirotfl 

RPR Rtf^ RCTO I Rtiffill, TO? '8 *l^Pli?til ?|l? Tf?CTO 
>TO f^RW^ 1^1, ^TOtPT (flying Rtl^ C4RCT? ^r«tf^ sftRl RtP^^ TO 
machine) ftTO RtfH ♦lflN^‘1 >!TO—oif5 ^CiNCTO I o^ Rtf^W ^ iplR^ 

MtTOtl 4fTO RtPlI TOCTO ^ RTO ^ TO I R? tlfV RtR^ftR 
pRil iRf^ ^tro TOl*[ I ?5TO ltfft*l MRt*l (Marcus Graecus) I 
TOTON (RfR CfRnflPR, 'tftf TOJRtH <mCTO TO TO? o^ 

‘TOfll RTO Ttf% ^tlf^TO tiro RtRftTOl RtR CRtn *TO I TO^ftW 
Rtcr TOi Rt!p¥ RrIcto Rtron r^ «tsr t^roro to, Rr^ 

TOtroitft ClTCTOTO wt:-^, CTOI1-24 TO’Wl 






«rfWI C^’T eh'rt >JCW ‘1^ 

•if'hdf^^ ^ trt ^ 

?c?ron I *if^^ »iw «t?i ^ 
<« jpCTt’f c<fc^ atH 

ws(i *1R ?i»rtrr-fwtc^« ^ 
m\wi tftw'N »« "siw 

ifltvit’R'e ’PWHI 

^twm ^•ttiR «tff«w 

m ^ ^9^^ «f*ft^ =*jc»r ’f*D 

3^ CTC8 ntc^ii «(tf^ 

•{iv 'e 3ftc«r 9itfn« ^^•*(5(C’T^ 


1 3 ^'t^ 5 ^ 

3)^^ «{t«'5 TOlf|*I I ^iwri 
»il^ ^J^ 5 !tf?l¥ W¥ 

C¥^ C¥t^ >|t5¥Sl¥l % ¥1 I ¥t¥lf 
¥tf^t?PRi aftJTfl ¥»U?CT[b ¥W nfiNt*! *tfW? 
»IC3(J¥t5 *ff?’lt*| ¥*11 "It^, 

^j^Ctc^nr c¥\lsi ¥c?K¥i 

WPI^r ¥tC¥^ 

C3lPt f¥l ¥C^¥fi» 

^fftc«f« >•[% *i^c¥ at^ ‘im ¥tc??i 

¥C?l «rNt?l C¥\*|9I, 
fir¥f^¥ ¥« ¥1lt^ TfSCTfl C5^1l¥ *1^ 
¥RI?f I 





ifW »IC9 ? %itft 
i^fp® ci>ftc^*f 'fhi c^*R[ 
nr««anr ws «rrtf^cfe4h c%Tf5i m 

WSRt^t*t ul|5FtR*t^ f^vhf 
^pifipri »[^«rti:??f ’TjtlSifSr^ w 

!rNj ?[aif|c9r^ i ^ 
^ f^wt^ nfltfin 5ir 
?pi^ f^*"t '^iRct c’Hf 

•IRT^ ^ CTtJf ^ 

R«tw ^t’rt ^csf I 

*rf«l (?f«ri *rfpr f^at^r 

« U) ^*56:5! 

5?f KCfl I Tf?pf^ ’^|^ Rat^r 

'iK^ at?l =^a|C5^tf *IC6«5r8l, feia 

*r5iai I 

>nrfwi -rf»f^?F^t?ii 

ftotc^ ^i2f?ffws CftH f^*l? 

f^at^ «(tapi‘i ?poic5 

I f5p| f^fr 
i^at^r ^cai fti 

C’ifC’l iftPF fsf I ?[C&CW ^5^51, f5|f 5C&C5 

f^afsf f^nrf?t?ni ww w m «nnjt&l 

c’lc^ I 

«pr» «(tw'9 cal -iia %iti» 
cic^ <?!^ *l|^?i nt^H I ac5T sf'jsr %, 
at^ «twt«R ^tuftn I 
*1^ ^ arrt c«ica ^TtaR*! Ftfiic? 

f^«t^ a?il I ^UM «rfapi‘l sWa 

csafl c^c^ I ?t« f^atwi 

a?tftaac»ni i f^cw a^^ 


^are *tl9i0 

ftl %a\5twi ^alRV 
irt« irr«p^ ’iw ?fas^faa n i aW » i a 
fSatcja?!! I *f^ ccta i '«aij cal 
itJisr ^f^a I 

»itf^ 

♦ica I ^ ^1 c^ f^atc^ i 

5itf^ ^a‘?rt|cai f^afcsr ^<ii*ni Cfi i 
at^ a?1 ^fla ^^atf^a (! C'Sf*ff^*t*R 

^«rr?ri ala'll® cata 

f6^«.sja SI? a?? atf^ a[«ot*ta 

“t^ I ■ 

Ifwicia ?^-tttia^ (gene theory) C?“t 
^ttfSiaiit «Rf^ '^?* ?^"ft*i;^l 

(genetics) ?i:?^ ??iSlf^#a | «i|aca? 

WTf#? ata anca ?[ca i 

f^ «p(jt*ta "t^ca C? (geneticist) 

sra I ai c?(ta ?it*ta asrJit?t?*i ai 

aai»i I 

c*pia at?sii casR ata i 

cac^c*!? ^^a aipf ‘aa’ 
atfa? aa:aa i ^t? sir® atcaftatsr Picarfwa 
sjtt^faa a*rW^a asr^wai a faa^ata 
ata*i ?**t*nr^f?taa a isfasia ?j?tN *Ka 
I a®t?at irt'«?tt“f^wrf^ 
*iatcsrf«.*tt?a ajt*ia aft? ai a?* %dfl 
?alcir? aatcana a ^siw^tcsR »rtatc?j 
?aj1 ac? cfa?! i 

•t^ «iaf »<at^ asf i a^?tsi 
^t? 'm acaa *taat?)’ aid? ai?l 
atf^?^tcf? *Ka ‘hatfsra’ sotail ( ?1 


**ift<-f^a ( ^*t?t<-^at!i ) ftata, f^ata acaa, afaalai-70(X)09 
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•N't mm 


WW ?IP* I »iR3ff^ 
^ cwl^ (heredity) « 
(genetlc8)*«i|l| ^tC^’ ^ 

«mtw5 et^cJisi <rtf^ >ic»0'Q 
Tti?w ««tt^ti?t Thstf^^ xsnK 

I iffw 

•rsnrtrrsrc*!? ^ Pmt? *t-5K*t^«t9 

5?t?i‘i BPl’m->rNtf«r^ apft 'efn^r^ 

^cw9 

’Btoii 5«it« ^F’fi ^r? i 

(tN viwilm «C 9 ? 

ciRi t5 ^«tt*it%^ 

^sn I 

^«r WP? 120 ^ 1859 »itC5I 

^ 5t^ ®t?i^5ni ‘<sitff%^ f^tw’ 
(Natural Selection>ira JltHJPf tffT^-Bfnc^- 
(evolution)-^^ ^ I 
^?f^«ri Origin Of Species 

(Principia) 

^=rl I 

'•CTR ^ 

«PtC« WCf ^ Tn^STR’ 

(Struggle For Existence) i »CT 

«ttn <rt^ fBpB 4tc^ ar^rtfwr 

5(C«ot *551WTOI f*rm^ (variation) I 

’rt >rwct 

tfiirtf^t*!^ vtoR 

•ni^ Ts-NWR ^*1 ntR I ^t«n- 

•w^flu *«WR ^nmera ^rf^ow <*mtfwfl 

r«c4tsm<i’ ^ <*iiaf»R 
trr*oCTt cfWrJw (fittest) Ikf 

<rtw <fl^*N ^ I 


1 <?r(?-t *mt%« «t*rRf^¥tc»ra o^- 
fNfw 

iJc«i?R ^-c^fai^F <sp{\ 

f| 9 l IW '« — 

c?rc^-^R>&&9i 'ii ^ «ncs» 
c^srflm^ 'e i|jtl»rf%'« ^^«rhi 

'em 

®R^^r?r R^^csr I ^^vtci'8 

«ttfi^ »(R*rR c^U ^ ifli 

'®^ ^sfsi c^t^i fwRtfr 

aprR^ ^ 'il^N ^1 »l"^< 

5it«oc^i—c^t^r «ii«tR JR I 

fejiR*s*( -i^tflcw tfWfv « 

^<Pt»r I «(^Tmjppni. Rt^rfR^R 
Ri R«t^ c^Ri c^pt ^ 

sTt’m I *i^ 

I ^R*! WJi Rsr w 
R=Btc-Ri ^i?f ^TRbif^jf ^5^?tc»rii »itw 
’PvsiR c».Jr ?[oi ^R R i 

’jcthrtcfB *nHcjR 

%i tfmtRm^'erfii 

«rtW ?R1^ JnRRR (1766-1834) TtCT 

»iRtRm (?«ai ‘CTi’n^cnK ^R'l- 
?IWl’ ■ (Survival of the fittest)-^ '<1^ 
^tRm I nR Bw 

JJRCT 5m 4|RlCTtR'Bl I «R 
*CTt»tmtR BW^ 'fi’R cnR*! 

*rRt5 ^•s >r^ BR1 3|^ I ii9f^ »(i1^ 
vR‘cft^rmlR Bw citRv w 

5»iw: IfRw 555 5C»>C5 I W,¥t^ «R«tfii^ 

spitCBR •brR ^5tf’mtR irtVfR »IW 
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«<itnicni fwi *r^< f|ir i 

TSN^^ «|5^ W ’3C#fl1- 

csf^ «i ^ c^ I istt%-ir»t^ 

cwn CT ^ ^'hr »it5tt?T 

»wlw^ ^Jt9WtC*R «C'9^ 
«Wit 4W«i i#ir I 
’ff^Rtf^ ^C^ 4f?f 

^nc9^ ^ '6*101 *ttoi f^r ? 

^Vs *m ?IOJ UF5F&1 
*rr<^ ?iocw—*t«in wtic??r 

?|in)cqi «ttc?I ait?’? 

’Si %«,*rf?^’ 3r« I ’Sl^ '6 1|15{3T 

*i^rfc^ mt«rj f^’sisfsi iR? ^ ?pr 

ft ?poi ? p si1 ^w?jc*r? 

ft«r I 

1869 »rto»I Cil’tf CHIC'S?! (1822-84) 
’8CtRvr?1 (heredity) ft?3? I 

CT C^^r ^Pt?C*f| 0^^ T(9 6t*t1 

•K’p ^ I *fC? R-1 -I’BC’P^ 

(?ii»tc^ 1 »4)5t’?l ’Tii’rjt^ 'a 

s?yt9r f^wt^cif? TNioi c«^f8?fc*R 

^^ic’s <iftc^ I wfti ^it? ft^ 
(gene) *rf?t03 4tW’B 

sfft ^•“fnrc^ c^'N aiTf^T 
‘WlC'f? «[CS5 

fM I 

«KW ■H’^WtCW ?IWJ <rtOF 

wft ftt*nj >Rl^ >itc« «(? hPJ^wft 
s?*ff*lftB ‘R' *lf«4C-rfl »CT ftPR 
ftfl-tflftfft iltKJPT CT 


^ ^ I 5c*rtft«ri 4^18 ^tfl? 

«?raic^tw v£^ f^c-l^ fiR HTftW Vt? Cjtotl 
?Ps>t91 ?9 I . ^tfti»1 ’Si? C*!t 

*ff^C’?C-l C»J^ ?tf|lit?6 CFtom ?? »lt*l ?CT 1 
OTOdS^? ^?w?i vtc? 

flni tF w I wi ’St? 

WtOT? f?^t-f ^ 01?? caj^ iqft^ Wtw? 
>rt5tCTJ ^6^ atfSwt? '6*m aR*i: c?f*[ c?ft 

utait? ^«ai ^?C’8 W ^ I ^?cani 

?t*lt?ft?5 ftft ’St? ^toi ^c^tfts 
?C’S Rt?^ ^C? I C^tJf ?»Nlfi)’S 

^ ftilfts am ??• *!"^< ?^’f’» f^?cai^ 
nftstfts 4tfapii-«ii>i^j m^i ’sf? 

?? I 

ftl #W 

c’ft^'8 ^n5t*r ’ic»i <rtc«F ft i «1 ft ’sfti 
*rtoi? arsrst? R-smft ^rfom »it»prw 
*l?^fet*r9 WI ^»K? Rt? ^t?l CTSft? 

^?P1 ? ’ST^ ?F? I ?t??mi 

ft^?B ai'^J'St? ftiW^ *lftstf*l« ?t?l 
CT cat% -rst^ *rt«'6 apfft? 

»««n «(«f^ ft?-f »f«t#? apN^cfe ftaifi^ ?[CT 
’sftit »i«r5t? ftre^i, ftutor? ft?pc?i <tw- 
?C9l1 I 

»i?t«fc?' *19 *i?tw? *rtlni amw 
^c? c’l’cai ‘CTftmjni Rfts ?'’vti’? 

«tfti| ^?f? C? ft?R’tfftSil 9!P 
«t? *rft*rft ^5 (Galton) «S? 

(eugenic) RlP?t»IOI I -1^? 

c-i?9tcn *prft?l?lofi ftosfstft 
??ft‘itc’5t?li csi%fift? arfttft^ wtPm*iw 
^ ?tft? ’sm? I Ttft’ivrf 4!R«| 
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3ftf^ (1822-1911)1 ^ 

C5^t VIC«15l 

CT •ifii^toi^ 

c^Pt^ ^>rtK'hi‘i CTt’fj'st»r*ifl 
*wrPf •it'Q^l ^ I 

'« 5rt«fic*r 

(^1 ^511 ^ 

’TtHJc^) m ^911 

*4^ ‘Rfit^’ (Socio-biological science)-^?, 
^\ ?[C? ’ftc^ I »PI^ 

^wp[5F ^«iPf^4«Pr f«R («^ *fffl- 

(Tfc-ffl C5it!) - 'S'Pi ’TPrlf^ 

^ (•ij^* ^tfR- 

^t?l'9 ! ) I Cia|%^ 

c3!r%? ‘PraTfcsr?!’ ? > c^c^ 

'8ltC«fft9|W *i1fl ^«ili 

) « '^^5- 'escK^’l^ ^ «r^)1^ 

Pl^ln I 

5C3f 

5?N1 ^ ^ I *lt?1 w 

sic«(T c^5T «rc«? cir«r*T ^^-wcii<ri 

»i^ *tt*tf^^ m ^51—C?«Tr1 

^^'9 m ^'hi'Ni^ I 

W « «rtPs’ 

, 'W^U *?5^tn 'St?! 

9 wrfl»rPni 4 wfr Ttfi^^ 

*ffiRtirc¥ *ff(f^¥ *ifv 9 

^aflPF ^fan HTPr«(t?i*rtii »rf^ 

$f%n W9 9 f^tosi ificsp 

nd wtcn ^wi ^ »itf*r^tf I «tw ii«i 
irPWt^w^i 


*pjt!^^liini *iw mi fi*! ^\ I wNPr 1^ 
'©•m 41^ ^'« fl^n 

(Jtpitl® ?[ir «rff^^i 
«aPc«rhiit?i 

'«n?[ I ^f?i f%f%'« % ^\ I 

9]^ «fl^t^ «iWR cm ^^atPr^ 

^SlVl ^*t*lt?l'l ^tc??i ^cvs f|il I 

«rf^t^ cm 551C1 

cm ^ R®t^c»rJi 

^ufj VQ l(t?|«rt«p!C^ CWtflC5^1 
5?rc5 ®«|3i (<tf5 «rt^m 

!) Rat4*t 9 ifKPr^« 5rt«.^- 
of^ ^ I (?rwtt, 

PfW Ci’l'CWtl*! pFt&l* ^it'Bt’l 
fttsu C9f^t^: 

*a*t (space) 9 ^t^I (time)-vil^ ^sTf? 
(coordinates)-vi« C«(5t»lt^|5l^ C?'Q1I1 >P®tir 
'«’i?[ «(t^^i^c5ni ^rfc^tf^va-hi 

(dogmatic) C5'8il'hJ vflsp 

vimucinf 

anil^wt^ (Schroedinger)-^?^ ?pni- 

^®t?i 9 ^ (wave-mechanics) I-••«rl^r^?l 

c»\(«^ 'e*n( C5«irf?i 

41^N Ttu^t^ w m mfn 
*iW ^cifl I 

«rtf^ «rl^Pi efstc^? 

»i^-if^ f^ntn 

9 ^C«I m 5ff^| ..til^Ift^«|1fC^*ftfl 

9 irl#i ^<rPirtni 

f*(C^ ^ 4M I 

^f® 5 t»i cm c>r«ftc^ ^ CT *tTf<-^«tPra 
’tw’^irt 4jf%^1 ’DtPiPi'e 9 
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«ftf wit 

f|?«R ’«rt^—(Nordic) I 
liic^ic^ ft^tci ^*rl ^ Cl 
^rcifjt 4j^‘r5i 9rfi 

fhii ^^^ ^1 

wfSra <« 

^fc?5 »iw c^?i «titt t’^fr 

*rt«?i ^\cl\ -iiflci «••• 

dt?tfti '6 

'st’ft ■ '«rWc»ni 

^ »I«JCJf 'S ^ ^fW (71 

tf^ ?*Nt-ttp ?iwi f^c*w ^ttait? 

fSlMfl'hl 4|f« <2f^5^ (7f<f1 I 

w^?f w r«i«itw wnt 
slI^ftfK (Stark)-4iJ I 1938 *rfCST 

‘(TTPt^’ *ttap^ (71^ ^1 

I 

4 ^t?=Tt?i c-t^ ^ ft I 

‘’f«’r*rrt’ c*r^ «ftf5 c^ 'ssit^ i?t?ii p i 
i^c«r^i ^ «R»tj nt«^i 

’'rtTii 


Wi ^'>n, ^ 

4t1%c^ ^Ttij W9 »lf%I^tCTR| biwtft^ CS9^\‘ 
wcsrfc^ 'srst?! wti m fti 4ffl% 
'9 ’i»rr«r-f^®rftt '« ^ W ffw 
>l^C9R 'B(f%’l'5 «(^’IWtfsPF 'Q ^ 

5r» «t^t*t I t^^=r, ft^ 

\'?F?itc|?i f^f%5 ft!it^¥f«n:« «i?fww 

<71 f^wt^T ,551175 «rhiw 
I ^tt ^ «fWt5tf«r «nitv 

?tai «r»Pf ^ c*i^ wjifk I 

1942 >rfc9i 

5flw «tc??t ’iw '^16 c?*t 

Wl «ut»Rt^ «?1t=p&ttw 

»lt*lT ft^ 54Px 5!^ 

^ntfii^’ I 

<?IW c^ 

^55it *R ftf5ii«i ^’wfsr mm 

C5 c^ ‘4HI im 

I 


^srtcwi vilffj ^5tf*rtf (Lucerne^ uq^ ^ftl7?4r *rd5l 

C^ 0211(551 ^(t^'ht ^5^ ^ } «1 pl^CW JICKJ ^'®?1«1 ClfW5f CT, 

«ttTffl 'staw <jtj^ (7i*f ^9i'?5i ffnc^i 5i>it^5|-(?it^ ^rhi 

vfl^f6 ^'15«rt^T fefsf; «iwt? >rNt?i«d5: c^ft *11 1 '^Ri ^csil <2t5« «f«1 

«t 5 5PI (Stent'S c^re «rlc^ 1 cattfN ^?t<3 •Tds'N ‘‘^’i ‘^’ ‘t’ 

I CT 5J5f5fl »rWCTj ui^ft^^rhr C2itf55i <rht5 c»it 

5if5^ ijcw 5 c5c^ ‘iff. ®?r;. ftft 1 



VN^wm I «tflw (R-Ri^ mtwr wf 

^<n ^Jtftwtf^ 5tfl 01^ «(if^e ^ 

»rt«tf^«RFtc»r Rt^ll I c<fc^ 

’fJtfiiwtfhtf CTcsrfS^ ^filf5nitfl*N-iw 5R «rr»nrt4t R^ii i%5 *«it^ ^11 c*[- 

Rfwt^ if<f (1978) c*ic^^n|^ *iti Stew'S -^Hc^ 

c*rt^rt cTrt*ri CT «t?ii f^ii ^ . ^11 5f<w. c«k^ ct 

^Cf ^SR^pR *PnC«^«| ^?|C« W ^CTCl^sr I ^’RpR ^^1. ^ '•t? RC^IPW 

5t?r ^' 

(Kciichiltakura),^^ a f^iR[ (Arthur ^•ftW 

D. Riggs)) C8%8 ciffci'scwi (David ^ ’H?R*t1 

Goeddel) fawi (Roberto Crea) I ^sif^ I ^C5f ^ 

^ ftfr «tll1 ^ntCT Wtsrtc»f« R«rkP’ltftfiR^*RpRW 

CT «R^ ®1) Rt?I ’Tft^Wfl ^ RI ^JtPfWtf^tl CT 

•rjRpBrr*! (pancreas) C^ CT C«K^ f 

f5[<w w\ Rffefl I urt^'e ^•t?r »4(i»?i W 

*f?r^ ^ PT I RMI ^51 ?fCB5 jpsitfSI ^ ^ 

wmi TiR I i ^'«ri—(1) f Pl?l ^ItCT pR 

^si^pR ®tTtP[P»f Rpr^C*nr (Diabetes (2) f^fss «Sl^?l ^«rt*|J® WtCffl 

Mellitus) '^tf I TfwtR 5t5H ^^P|5I *lPc^“Pf ^tiRl I ^ I RR^ 

o|-WRfl I fl^F ^^T^PR rR 5ic«a fw^ Ri:tffR-( ^fror 

R*«P« sit? *r^ ^pRi ^ ^sn?PR ^ w ?!:« *ttR?c»rit?l 

??tfih« tTt ?PPf t ? RW^ ‘Wt? «1 SFt^^'fl ^ vod f? I pR 

I R?%1 RPRr I 4iw, ^ snt'6 % SFf^ Rt? 

?P Cft? ftic*! vi^ ?? W (RW? ?? ?1 f?^'ef??R*rTt<l 
«R ^*r?PrR? ctW?« SR sipfr I RittftPi ^fhr »nwi i 

^^PlR? srt? apit?^ RC? WCf sntPlRtf^ R sRpR^^^pR 

srI siPtWP aw sfi l ^t ^ ?1^R 5R W vftTlR Rprtt (E. Coli) 

TfCRI ^ WW Ftpfl R^srtw Sftwtci ?tR ?PRpR ^fOR I ^ 

tsp?pK?i ctW^ c?t I wtflw ^?^Pic?? ^tTt?tPr ^ 

•iwt?' fTtPw fw PfP? ^tf P?R (rWP I ^?rt*N ^?^Plc*nr. 

tent:—^•rtfl, ?<d-R at®, jiRl—24 s..^r*ri-743177 


^yar^ 

nnim 
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I jRT’rs: vUTt^ 

C'Jt’ftJf c?w I 

♦rtv §55^51 ^1 ^cini fiRw 
«ic«jn 5F?tcsn •, «tc« 

'sM ’Tf'em srhf ^ i 

<tfc^ I 

f^T{ ^•rtn fiR «rt?[ 

*ifaR[ »iipf?i »iicw—vim 

*l^«r f%5i ;rl I ^Jtfsiwtf^c^ 

CT fii^ f^31 

^513it?w? fifciffl 3j«^, »r^tc^ 

^nr I cvcwfS^ <is!c^ ijn^ 

% *ific^“m ^Cf I ^t«rf5?j 5R5I ‘fl’ffB 
I c«?C3ifS^ 'li^ 

5C65 «rt*lf^® (plasmid) I ^fsIC^Ptf^TtCW 
f^®t41?i1 c^fsr Tl c^fsT ^tcfl- 

c^fif^jt9[ ^*itRj f«fsfc^ ?rt»if^c®^ »icw 

^C5jsi I ?tt*if^e ^^C3i'3 t^. ^ 

(>r't^*t f®- 

43f. vij) I *f?f »11 <il3(. 4 

(Recombinant DNA'*f5c^ Ras1^?ll 
«tRI 5?ltC3|31l 

c*l fro uq^fsi'Q ’BjtC»rf’?<Th» ^51 I 
f^®t^w?i c3iN*n m f^(%w c^ 
c^9i or w m 

'5l 5R sinc^ «rfc«r^^ 

^C’T ‘i»inf5«F ^.vfliT.4’ sjt^pf 
fitnrt’f I , 

fi^-sr^i f?ni^ '^c? '59 9 'Site? I 


>I^llW5tCT C«3R 
'55 C3T^ (71 Wl 051^ f?C5 5m f% I , ‘Ijrt'Q 
5taiWaft^ (Biohazard) »r5^«l 

^55i5^ ^ 15 CTf^ I ^«:afc5t-i^ jpnr 
5f?:«iap« «ltmi *ft5 I 1976 >ftc»f ^ 5¥5 
C^l^* ^Jt^*lt91 CHfitSj fl^fes!'!? 

f5»it^ f55CT fvg «iti:?rr*t 

5t*o ^wf^m I ^ »r'C5i5c*f5 *t5 

5Csr ^ c*l (55&I «(5 (71^ 5f5« =fJt^Wlf55tC55 

f5®t5fhl1 C*1 f55C5 «'» 5m-f^ I '«t5 ^1 
^C5l 'ilt—t. C^wt car%5 ^5t^5l -rftC5 
C5pl 555 ^tC15 51 I 5^ 5C5 5C5 C5Q?t 

C5C(B *ttC5, t. C^«rf^ 5t5^ #15(^51 *tftC55 
W^^5 51 ^^51 C5t5^t5t^5 

5t^'Q ^ 55 I 

'St55 C5 01^5555 5:5551 

C5C?FW55f t5?f5R? C5 «t3® ^C5 ^ 55, 
<lt5l 55 f55 5C5 5*N-tBff5« ^5»t5 ^tcf5 

•tes^a ^“It5 551 oif C5 ^rCT5 C5 55 f^5 
'aiC5'C«n, «tC55 5?C5 5^15 f55 55tpn 5tC5 I 
^tC5a ^51:^ f5^fW5‘& f®.oi5.oj. 

5:5551 TO? I 555 5:5551 (55^1 '55 fm 
tfl^ W« 1^5 %t59rt5i «wt^t:®f5’ 
«ltl7lt55t5CaF5 5T55J1 5^5 f? f550f 
*r8^1 ^555 55:^5 ^:5 «t5 0I!^&1 'itml 
5»:5f^C55 I 0155 555 ^5^f55 5*vCS5:55 
5^51 ^5, 5l%5f^ «f5Tf5 '5t5:'5 
5C555f5^:5Mf^^a5l (51 f%<5 ^5l5 

555« oiCJK^I 5W5 C5^, 5Fr(t%PPtf55t5 

f^%f5 ^55(^5 5«C^5:55 (7rt5‘n 0155 C5:55 
f5^f5:5‘^ f®. 015. O) f55l:^ •'515^ *tf^ 
C5t5tC5 I 


5 



_ 

nT 5 i\b 5 -w 


•ttiw 


()'sijtsi^rfg 

i|?i ^’Tn hastPfsp 

*I'^C^ <6 «ltC5lt5Tt?t ’f’a Pw I ^ 

hwfPr^ «tf%3l “^?ii:*r?r ^K*R:i??i 

’^jNjI »: «wir « ®: irt»l«^s i 

^cw «R flaj'e 

«itP!t5^'hi I 4t«fN 

*tf^w c«fsr 

>!^-^*tt5t< ®: ?fpiajf irf?r i 

5f%t •Rl’tHtll 

*!t5 ff^i 11^ CT 
^tf^s|f5 ‘«ft^j^t^5T f^*i’ 1^*rtc^ 

'si^iffc^ 4ft«»r «s»c^w %fl«i c«r^ 

I ^t^ii56f^pnr ii^^*i< ^srt«Pr'Q 

ififMrsf ^ wPrmfr *f<[¥tc?i' 

^<ifl I fiffffc?! c^ fttiir «f5f*iJrfc=!c-f 
^tCTTfe^ »i®tf5 ^s{(i« ^ c«irc«F «t^l ^ 

cf, »ifHt«*t »iw ^«tir 

liwfS I 

ftwm 

»n 8^ « 9^ U»f«f»l79 Vrt 

1PI *tfi|5t*I^ 


patsr CTsn ^ I ^iiPR 

%tw ^r^pwpff?! ^ >e*t^ 

c*if^^rhi, vflTv ’fc's^r «ttetPNt*f? 

'9 is}?re «t%Pitt5N»tii '«rtwt«R 
50if^ I 8^ c*i1^^ ®: ^c*l^ 

9 51R^ ^Sf I <2{t%Pltt5|^1- 

>j^ c?ffe I4fi» ^ispni 

«rv“i4r?‘i ^f%c5R I 9^ «iif^9[ f^?il 

Pf^ f^tPf CTli> I5f5 
or«in »rs^t?i »i‘^^ 

ftcnt^ c*M 9 W4t? wt*w I 

'« f*i f«. 

it9 6,7^ « PI ^^IPni 

papr*tf^^ ^PBtPt 
9 ft. f®. 

*t^“l »tf%’ ?{5t»Pltw(C? *t1ft® 1?^ I 6^ P 

Vfftpf ^S^PR ®Wt«PT ¥t?^ ^Pfwr 

^PlWfl Igt!«-Wt5ff, '« 

^ ^tPTtft® «rf®Prtft®t^'? 
ftwft Tf^ C^ r®- 

7^ PI *1^ « ftwN*r '5rt^3&i^?{’ 

^TfPltP^tK-ip 

cif»rf« ftftw ^ « ^«Rr ?tai-^!?l«f‘i ®i^"i- 
jf?[*i w r ft^ >wr« fti? 

^Tll^rhRl’WR ^ ft«ft *lfl»KW 

v: Pfai<st»itf c*PPt^, »iPiH ^ 

<9; f9 
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<p|ipi ifRu i|?R- *R¥fCW««l]f^«^ 

^pffjtnNjtii »piThi 53 r^ CThcf R»tif wfwr anri^ n? i 

'6 >1^ «w 4t]^ «R*i?l^ p I 

«rtc»rt55n i 8^ c^ Ttfti ?(aj-i^t^t, 

r^, 1%. *1^ ipi ^ <R»rWic'rt Rt’i ci^ 

^ Rpr ^fijm ?rW^*^ ^OTWs RwN 

^ -rtl^ .rtW Tf. 

'Q c^tfpitf c*R“i^i I »nijt^ i(^Ttf wt*R I 


A NAME TO 
J REMEMBER 

HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
WIRE WOUND RESISTORS A 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Continuout period of (upplyto many 
major Electrical & Electronic projects 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
electrical * ELECTRONIC 
APPLICATION, ' 

high RELIABILITY & PROMPT 

service. 


for Details to i I 

.H.PATRANAVIS,&C 0 . j 

IfiChandnl Cbawk St, Calciitto-72. 1 

P. Box;No.l330fi'' I 

Hione: 27<5863 Gram : PaTNAVENC I 
AAM/MNP/O i 


Tyre—VT W 
Resistors Solderable lug termination with'-taps 


Type—VFF 

Resistors Ferriue termination 
Fixed Value 























’t'5 22.2.79 ^1f?w citt^?n5t«rl fM*r jrtc^^ *w^ cvi- 

«}13I *tt^^ ^^3 3?C*l 3snc^ I ^39jf«?P5IC®?r f^Pl? «1l3«f>^ 

f|3I I 4^ *l’8t3^t33 ftc-rfc33 3jR«, C*tl3s^ I 'qt’T?! 





^3 *i3K3JpTl t 

^srt^l’I'NW? lft*f««, Tf3IW3 

tf|RwfR^f3 WS R®t^ *(f33?Pf ^9131^ 

^3C9ST I 

4f’IC3i3 I: f3®ft*l3 n’JC^CT 

3S51jNS53f ? 2000 "IC’JIS 51WJ, Mll’spH 

351^3 oq^ <5^13 RlC^, <2{^f—^^*lf53 ; R»t3 

*lfl3? : , P-23 3twl 3t5ff32 ll» 35^31^1-700 006 
t^3t=rl5 25pt ^1^, 1979 43 ’IWJ ^1^!C3 ?C3 I at®' 
C3t%?3"33!35l 18 3<!.>IC33 ^^1^3 3^31 51^ I a'^sj ^3’!*t3 
^60'00 fel3l <? R^'l? t?3t3 -lO CO &t3l I 

a33i f3FfC3 33^ *lf33Cf3 ^^13I '6 

t3?® a3C3i3 a3t-f3t3 «lR3l3G *tf33Cff3| 3t3C3 I 


«£rffr:mc^ C3ic?iC(t?l w c^ 

'2m %11 

TO 

^Cv5 I ^ ^ 

C^ RsPit^ ^‘' 

(75c«=i^ vg5:ii*fs c^i:? i ■ 


C3S»1 / 

HP/PA/$-«S 



LiVi''Mrrt' 


li Hill'll II 







5aii3^^• 

®Tav6^W' Sl<t?l ^mT?f sw; K8I «n>lC5 I |9W 

c^KsiTO, *i^^5TC?n5^, iitctf?! agil «Ttf?i aoffTBfiT, 5i^si^ «ifw at?unc«i *i*i; 

'«nii ^swm ‘flfir >i5«ai5j m fwj'm aw-e Sacmali 

»wi7^ insn«^ raTca?r f5»iTwa i 

csitjoter «ra^^ 'r^i, si;?**!, svfjR afaasi « 'sun^w frai w; ^ i 
csitjnta?! « »i;»i;«iffi srtsw^mna^iTsft wa 5S!^a¥ i aT*ft-f^i?^ ^sf ^ fipr 
(Karl Von Frish) 1921 aia ww 1973 wi a^'« csit*nf5PRi '5 it5T5-^^?i 
acwi TO! ag® anf® '8 !«f^ i << 1 ^ ^itsf?! 5fsii ®!csf csnwa 5i«snfir5 

^ I ®?il !^« WW 'snsRH Plt*IT?5?I «R?g?® TO« SIPFS fsiSR ^ 

’pw siHWsw t^»siw?r ^«a wi?P5 arfa i 

wteicfs ac®j^ fir wt«i?^“!«§ fsifiT^ 'fTfrcra 1 55r,u1n;;?ffT 

^rr in 1^, tftt?r, 24 wn 
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f®!? snc*Bi—atJT^ CTtsntew wkrffw?! 55^ la^ wtintew 

»wror ^ I CTt5T«p t«fjra ^ d® cwb^ m ^ frar *ikm 
ftw «?r I 'Bima ?n«ft csit*nT5« tea *n^aTa aai to -i;? 'bwt ®«fRRi wia ««pRr am 
••m' TO jjpfta awi a^ic® *m 1 wtertewa ♦itew— 

wteraf I 

cateitea aa«pate mw, wai cro ate ?n*i 1 catmfew wtei^ taw afro pr«?n 
s??[ ^ 5 ta aT^fta atesitear ote? wteiteai tewa la^saia “pa ta®na aat^ arw 1 
am cataiteara TO? arate «R;af^tew ?a®na TO® w« TO caterer acaitea^w 
aiaro ’dsd aa 1 «at “iwa a«aa «m aw aitea arara mroa, tow? am wia sfTO 
B^wt^ga «flwa ta^ 1 w« aralafs® awai “ro^srara^ cto catarte tat^icv acataa 
t 5 “JT TO 9 !a^TOma^^^^wcateltea^^^Raata^^ 4 ^ ai*nOTa»aa^ ate «a^ ar teteS 
<snRi 3 T®ak'®Ta;w 'swar teaaaipv *pa to i tateiwa tescaa ^ cataiteaT’Q ®aa 
ym* aa «aa? tearo car^m TOa «m aa 1 teawa >pmaaT a;a to cacsi 
ate? cateitear teawa;tea *pa to i ®aa aTOia a^as'Bia tot to i 

cateiteai aroft teW *aTa a^ aica » aai ar? c?h cateitet? teate® <a?ani 
tetea aata to 'arnica a!a*i® to toh t tes^te^ aa aicn fstea aawa 
ataac®* aacaa aaa teca war area ca cataitete ainia §aca a’^'S sa*i “aa' aaia acr 
aca OTTO cat? aca aicss 1 iflai a;? « ajaa tate^ a®i8f tot ma sraa to i 
c?a®wni a^tem® teteteai casia—tete, ^caa aa^ ^nte iflcaa ?105 te!*§ *nca, ^laaaiw 
?tea ^aica asjs tete$ cam—5UT?itea <flcaa aro "awate 1 aw^caa a:;ca tef'^ men 
ifla?n c ai^w ^te cstfsa a?C5ia teftecaa acaj to nate «iK7fa aro teT^ men i 

cateitecaa near ® 1 ns 4 aiaate« afante® 5a 1 csiteTC?a teapa ia?$T ma mts 
ai TOT cateicaa n“a cnc? 'rnmai <aa< nwj^ «a?te csiteic?a na cnteitecaa maaaimca 
m?i® amaj to i aT«ft cateifna sK cnc? ia?a?ia an taa aa «aa? an 
aiate ateCTfa?! afn? cnteitetm n;n cnc? tot ate? cateiTTOa nya to, ®ia nja cnc? 
maia ma iii??cna njn ma 1 «i^mca naia n^cn n;cn ^ an nteca aw, aia tot 
8 rt®te cnteM ncaia nw atate® me? 1 toj^ aint cntmtec? nfaca tec»ft 
m a;aic® area 1 amaiTO ate? cal mtear cateic?a acanacn atete cateitec? aw 
TOT nTO?acna aa atan ?ac® TO?if® caa 'naaac? TOifats® oiteitec? ®iteca caa 1 
enterwa te®caa ana tot maintacaa anarca? ainatea n?c;fa;;n' i ate cam 
enterte c?im« t?w mcaia ^wa mro aia cn ®Ta facna a?Tcaa nc«aa mar me?® 
ai^ I ma am csiteTC?a cateite atam Tncaa 5 Tc?a cnteitecaa cate arH ?ca • 
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WT<3 Pitsiiten ?iT8T ^nr nwiw ^ c¥isww wtsotf'e ?n®T ta 
'^T’lps mw CT ®>*R wteTw?r 5W7 isim c«iw ^ «w "raTs « ®pn <TO»nt»P5 
WCT ^TSTW «^?ar pw, m »i^w« c^iw tow ^purwtg ^stpbi ♦« *qm »rar i 

csitsnfTORT rorw 5?it& trow 3< wr w$, (ultra violet), *rt»rnB 

(bluish green), Wfli;f!i (violet), ?«i;? (yellow), srtwi (blue) «n?r ifl^ frow 
wfiw at ar »i?i; wtsnf^ c*wm (bees’ purple) i w atnua 

59T csihntTOia C5TW ^tcsit mw lactra 

♦n*if?a froia witto c »ihn tgwa 'sir^ toi i <a^ at-«fla sitai rahnt'Pi c’to 
at aapTSJ ^s#, ^ffsca^tj!^, ^ i *nR?aa at a«nw:sf rTsth? ca^i;!^ 

(blue violet), srw (red) ioat >ia;^ (green) [ fsa-l ] i aia^ 9t atiaa 

fsitisrs I 



fw—1. atscaa C5tta ca\att^ C5tca alt^ »tt<a9 1 Vvaittiliia atai 
®a«f-^f<tjcaf fafsiaitaprat^f a^ai '^lat ?caa atarot 

^tta caatt^l TOic^ I 

csitsicasa fcsa ai^^i^f st *rtaca*i csitsnteaa a^ma ♦tfaw •n'eai 

ata I calsrca^a f^scaa ^mamr juaiaass 34*5°C c<KtF 35’5'’C-»fla tou •ifa^ip® aa « 
ar^caa « ta*r;*<r5Ta iipfa ca*i ’wn ?;!«$ i aiaa^rot w ^i^wnn 
9m TO® arctP caha atm ataa cataitfai^ f^ala afea aw mn to TOa 
“laTcaa wteita^ ?w®caa «na« m aws *iTca i ei?jw wbntal 
t^a1n^»ia ^ wm trot ai^ia trac® to ara aw ar»aWi a;a '®i^i®Tf9 aa ‘aatfi 
?^[aViil^« ^TPi aai'aiai^t® f«^aa aaa ai®Ta aiiita tarca i«at^m?aa^ai®Ta 
troa awa TOti twq ahif cataifa a;w tot w 55(aKf*ia ^ alVi 
c*fa I «naia isr^ aaa aaa wtsicaia ^wawn was aTwa fwa *nac® aiw 
aa» t!(!*w cataifaar ?4a1a ^ to aa a? TOt aaTwa ®ia to^ 
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« ftliTW I 329'fi 5^1 

«nw, csitro^a !*if«r^ ^^isitoi’Q ^smir «nc«p i «9^ ^♦ira, ^ ^«i 

«fl^’Q «n?r fjf—-^T ?c9n wtsutfsi *nw, wpi; mR ^*pnin[ 

^*np?7 «T«RT ^nglCJTT >^3; ^5U5 ^PT I 

Wt*nfeJT CT ®»nw ^«fT^®'T sKSr fj|WC«Rl 5IWI «n*fH-2WR TOt C»I$T 

•fl’p Sima i csihrrfen, mc*fja spaisi ’iT'oaia *ri ma tsitsrcmi 

sn^ftctra mwia ^itam*!, a^T®, taaa*i wama mn, wteTWRi 

©aa tf^-afTcaa ^q^ca, [ tRi-2 ] a;?jima ms (round dance) (<ia? 




/"v 
I I 
I I 
I I 
\ I 



ffea—2. caWflwa caatcal awtw i ma. 

a, % a cif^«tt^ ^ I 


w?ara '5ii(??T?«n5 ms (tail wagging dance) i aaa amcaa jt:«i a^iima aw 
arc^p aia m* csitsTcasa 50 srftwa sicaj aww*^ «ia?^ i Wa afrcaa aj^ia 
aiar ar^fia^sa ^ caiana 100 snia ^aar ana« ca!a i i<i^ a:c5ja aa arw 
‘4* «iaPEaa a® «flat la^ asia wtarta ®ia *i;“aTW aiw i ma'Q mw 

am anr araia^ija ^laroa taa faOT'wa eRu wtaitaai warw a;®i area, ma, 
awia»^ « sj;ca‘a a«j tmcaa a»ca i aja^a awmwa atws^ aw 
aw ^ carwae aTaas'a ^a [ fsa-S ] i «rmai wlaikar ajaia® wtaiW^a aw 
wa Taa^aw am® arsw aiwa a^ «<ia? mar « ©aa awnaa Mt®a awa/ 
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PW I ^9*19 BK^ S^ifWI 9Iffr. 9SC9 I «ll^ 9TWIC9 W «CT9 

3i?cv5c^ 9TOT »n<n? I 



fw.3. ^5(»rtni C9\9tf| <ttc®9 f^C^9 .11^15 c^1c«r9 »?1^ 9fW I 

jpnr »P?9P>9'G CTtsnftPra «Pf S WHi 1I9 *lt95? ^'09? 919 I f9WTRl d|. W19T91 [A. 

Foral (1908)] *r5ft9»T9 9T9T CW^ W CTtinflf9T, mm « f 99 fTC»l 5TO9 999 

WTC99 C9T»TT 9T9T9 cSt^C®! tflW 99, «i;»qC9 W! 

9lte CWT 919 91 I ^11919 ^91 C9»ldl9 ?9?«!9 99131 ^099 9T«nPl 

99 I 199 0 9TlirC« 9src99 *119*^ 95;g n35f CTtsilf? V1C9 93 IP 5 91C9 P! 9*9P9 
f9ai!TlOT9 C9t«;^9 »rt9i C9t I t'TC!??i C99I 9;;9‘ 0 ?nfe99n jr^cra 9151C9 t <099 
9^ Sitssf 9959, *K9, 81:9^19 $C«W9T 9191 TOT 'SIPW 91199 

991999FIC9 *n»P! TOT 0 “I?99rT9^ fe91C9 9T9 TO I 

?9®19^ ^«IT ^T»a9—9T9 9191 Plt*nt991 OT9 ai^lfi^, STlf^l^ 0 9TWt9«1» 
9^9953' 9915 TO—^IW 9*51 ^>390 9C9P? I 


anw9 ^P9i99fei9 (cornea) 9a»®i9 sri c9K99 9 i 

f99SW^*$9 (astigmatism) b;?$ Pf91 W9 I <95RJ 5lliT<I9C3' 91919^99 C51W 5991 iTlfro 
«Fl&tP5 99 I 9lt9<'9 9?I91C*39 Bfl^ 59^ 9C9991 at«^ 5fa?$ 911919 W 

*1,1WC9WW I ^ »fl99 f9C*r9 9?K99 99 ’Rdji# (contact) i:®J»9 TOC99 9C9 9791 
TOW9, 91 f^9;;f99 919519 ¥9919 ^9 ^0S91tr9dc»19 9J'519f9'S 9^9 5C9 919 I TO, 5991 

9J951C99 adlflR ¥19 91¥C9 91 I ^91 "ISfiTr C91»ft9 CTO C*!»9 9J9519 ¥C9 

9n»n9,*9;*r¥9 CTOC99 909 9 I 9 I TOC99 I 


'srn;C9 *I9C5 CTF?iW ^WWTI 'gsWT JfTOl-“«IDfW *5|J® 
ta ^ar« w «prm® 'siraop *pg« ^ 5i!3«iTc?r?r cwc^w 1 'srw im 
'Slew ^ «ac!f «a 5T?i»nw w fwf wtst »r«t^ m ^ 'siw ea 

5i!<iwiJrnr an wx 1 

?wf ’WJ'sra ^ »n^ 'sipra ^iwa *iot t«ftaa 

arwna swi ^rpi i ®iia ct»! ®na'Q * 1 ^ ®n1a*^na toi cwsi i 

«rTWCT» mm arw csik asw,—©era »i«w-^ pi^ ^?Ria^ fartipmjsr cji^ Prtsf 
ai PiWw wm «ria aa i fawg 'oai c'sr *n 1 ^ 

•flit Waanjsf »Rpa «aT tapw aa* c»inrtaw—(1) «flaT awfla 'bm^ m (2) «flaT 
n»iM®^rca a?;^»r area «aa< ariaiaif® ka <?«$ cam r 

atw wfiflcwpita apf fcfes a^ai aiafa, ®a;<i 'STcaaratfl! ac»r Sow xa 
*nta ca, 9f$ aara'ca' 'star ^ tac“ia an' a;f§ arsw aro pfcaw, «fla^«a aim, 
pim, m\, tJj?, ^rtar, cro, maa, « aiswra 1 mfx Wa*® afla-^aaa 
aa; 'sric?^ «iif<«f5 ac*i ‘aiSat^ita? cat*?’ mfai lift 9f$ ara catsiU 
4000 a?^ w WTs faaii 

•ift w»r catsw>i a*acw 'snaar ffa; wm cacaftr, tiaiw* caraw aincfia 
catcaaiaw Gajus Plinius Secundus-«r aprwRj afaapia toi ^ koTs 
a^fJa aw ‘Natural History', «fl!& aaitr ai 77 a?kw 1 ®!cf maraa^i ‘af ftila' 
aaiaai T®ta 'afwpwa pifapw •> oitsw^sw cacaa fai caaa 

ana^ aa 3 ;»i ‘Fiac^, ‘alai’, «na ‘^awiW-cf *i?w ♦law' cicafaciR 1 
m wac^ tmN ca aainTa f«Ta aak kacaa—frojaa <811010 mca^ wacfw 
feta aar aror 1 ^ 

tflaia macsi wm, maai cal aifefeaifw aat$ pitcsia aisle's ta 'STcaa taa; 
wwwT ♦Qaiwi aaa taca wita I twea ‘cawia’ aacal arl, fe aim i 

aitw® sfka afw, tacaa®: cacaar cara aa aacsea maaica caraicf 1 piwt, 
at>npn!n,pnawW^macaaawi «fli5arwcaamaafa»? a?i;ta«.S'^? 


248,aa^ cato, Piatai ato?i-7Ut02 



Cf,lW9] 
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. OTTw HjHi proid ^iw «n<f5 «mr «i?i ftpitw prpini mm 
§aw 'siw ^to:»T, rf»si«? f? *i5r»i«'4'e i <ica awra pn*n ^ c*m i tf^ 
CTpna sr^fd w zxm’Jt ^tar Pfs m i wi^na via ^arc® vA a^tfi 

f^w*wiwr ajtei *^aXHT ast^® favi ^ ni^«vwaa3iTw 

^ ?c®T shiner; 'sca cani ai car*® *p«f^ «acaw »R»f® W wcaw, aia va' a»i?r « 
®^v59j I fafa fsicacaa, “atai ctihtw vi^iwa viaia w ^ppn tor, ®taT ^ 

’Fcaa.E?rHi^ laaniTB ♦ma' ar va»?a vfavTirv, !e®ia ai a??a Tav?na ^rt®av 

^ ai I fafi? viac®a ca aala ®1ca aiaa:^ »a«i'?ai caar aw i ^ pacaa c^am, 
^?i9fta Padus, c«c!aaia caara, «ut»iaTa am#i»na aaTa §aw TOicaa i via®aca‘ 
aia^caar aaTa ®1ca iflacar caiaia caltv antaaiaTai aw aw afri snc® a;^a wgw i 
fa!a vra^raTa ai^ aala ^aa aaaa i ai^aa ca»nv;^a cac^ la® wiar aieai ca® 
ca. ®T taca a^ fata*® «®t i smf®a Sicw ms. -“Sic fulgent littorae Rheni”— 
“ai^caa ®1a «a® »a«faa T 

®aa p»Ka « ^anaj caw caiara afa'O faiai f«fa <a »wc»a 
“auripigmentum” ai '»a<a«i" area la^ cat®;sc®n’'*rt^ wwa i . vaar 
♦ica Bfiar aw ca auripigmentum af®^ caiai's aa, aiwia « anca'toa i 
’taral® carar awn anifffwww ?aa aca ScSto i 

caraia aca^ awla ajaa cancTOw Tsw faai a*®a®8 a;^ i fata onawa ca 
caraia acsi aaw^ a;^ taw ta aTa;;acaf ^arc® »nca i cawia^nia «a^ 8fi#5^ 
a^aaev a^caar asi® “^siada”—ncyicf ‘^»iac^ caca i aw area ‘a;ca% 
csia awpiRaT ancvia i’ siTa $c®iafia »mf$a viaw acaw ^siadia’ i fata aewaa— 
“^tea aiTc*na Iwadia a;*na csca »i® i arsa a^faai acRi ca caraw csci 

a;»na caia caf^ i aiaaaw a® aa'i^i aaps to i a;*iT caiv mm hav • 
W;« 1780 caca %i 1580 ^a'la awn faroia aaa f*ma1aaT a;^ 
aiaaia ana®, «at^ near aiaaw aaa a;nr aia^w aac®T i aaa ta*ica a;*n 
caiaw C5ca faa^a a^naia lav i 

a? V 1500-c® TOW^rtca a;*na aiga' fasti ®’aa vfrwiw a;*n^ fav 
aj?c^ ai cateva '5nt^f®faW i ®ca «ll aaa aa^^ a;*n SrwTOft cw faa cw? i 
cwprta ^HcaantH® aga a;»n ®rw ac®i i spa to ca, “dw srt^ aifa® «flfaw 
paca fsic a taa i aaa ca faaw ®aa a^aw cawa f^ ®1ca anaiw ca*cafaa i” 

wiar aw c»aca caicaa aicafrw *apiaas®‘i TOfa ^na^wna: (jiw a? 200) 
caw waw aaa 43 l awna ai^ a;at incafacaa i ftifaa aeata^f*! caca aiwai at 
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frwnw wWw ♦fits CT wf w 5w ^Tw ^ ^t, tu'^we ’msft 

_ _ • 

^fPwrni ’WT cn I MWi'N‘1 ?i;;*ni!:v JWs argentum» sil^ argyros c«iw iflCTC? i 

*TWBf argyros »p#r lawcf argos to *itct ‘’iT'Ti' i 

•flTO '5[prT ^ ^oiTO ww I 5i»e^ mm ck 5« m ^ \ mms 

TO«TO »iT«»T TO I »i^ir«rTp5 jt^cbw ^ ^ ^<3?n to Minnesota-ps i 

45 fJ 9Hf, 22 5 $ 5'09f siTTOTf^ 8 5 $ 1 (C.G.S. *1*#5P5 13 fit. 

71*6 CT. K 6 t*i. 70*5 CT. f*i. « 2 fsi 44 P! fst.) I i<if5 I 8 I 1857 ^ 1 

a;pia siT»i;^ a!^ «fl« TOs^wTO^iiaa 

TO«i ♦n«ra fro f^ifdoi TOia^st ^ttto c*rQ?n 1 ft f wiTOff T 

aTO'i-’psrsT ^ifa«TO a*?ic® aica^t f^i ^to to ^sfa ^ to 

f«t I 4000 ’a?-^3r*Tw ’Pt'a^w tori TO^tain^fa ^rea 1 TOaca^ if i ws ; 

TOifaaiRiT ifl faro 'stspia 5 a ( to;. 3000 ) 1 

t*«tf*ia asia atf& TOTcas f*t$cai at a« aro aao ac«i*§ Jtasi topst i f^ai^f w 

c<R Ilia TO f*fcako 9 H *aes’ ^ tot to. in 1 ®iaifa*f;a*i 'aes’-w brass 

ai ta® 9 i aaicaa 1 tf®!cifa aiaTO aw snufjF cto a;;fi fen rt 1 to <lT naa wic^ 

cTOfen ca TOia to afe afei® aita^ia fen earn aniT aia (a^feiw aiw nta^ aaia^ aw) 

TO S^arf'fs anw'fe ac«pfe atsroft «5 t i pi aaa 'stto aain fen ^^xnaa 

aw^TOt I 

apfe’Ts a^iw ca aisTn fa*a1aT mfe am nr asi:a« at ^ar t$fa afacs ann® 1 
aac®T ai TOta * 0 ^ «nta*aia nriaHf 1 aaa®1aTw wnr cto ca ^rwiala aialn awnacm 
TOia to 3% anf^fn, faaala apwaa 3-4% atnpff^ « ntsfin^ tva; ais^ tori 
aiTO 4% fncawi pwipit fen 1 taF «iT*5a' anaia anc^r at^ann «iTcna nna feca fa«aaw 
ncanar ac®T 1 aim, enrar, ®na waRt to afaaa aif^ a^n, 'sfaajc® aca 1 ' 



ctrcfei 

<3 ^f^5i c?<c^ «i^if ^ ?ra I ™ f«R5a?i «t?i csw 

aw^ m «nc^ i w «ri 5i^f*f^ atafs®, ^ i 'nn^ 
“fiPB «iisR 5i;;«i^ nrtTs®! siH^-si^iVjT?! ^^c*i assi^ mi i ctrc$T iiasef!? 

^nf'Tsta'f: fecsi!? qsic^cas^ «n»5a' i «nsRi7 liiw 
f*r^t& »RWca ^ncsTiRT i 

2n5l57aTC5! alt^ tilW «K-tWR 55 ‘Ta ^ tfST I «ll^ 51?PI il^iaVo^ 

c?fc$T 429 '«cT«$Tc^'r ef'sisis^*! I a!^s^ «if«RT?i1 tac^ jihi t>TOa 

3fjn«icjw w*i afaBSf*! awj? 1 wmto ^wsi's atoi«i aw f^fs? 

'jw « af‘\s®cw >iw afafs^ ^ <«ia? jn?n taw f»ra5T5n'5 ^; casR,— 
fs^sT f«r<3OTTaT’i JiTcsf ij?p fwT® ^®r^apf?i «!?*!« «iaj?R 5FRR, W5!f9iP5 f®!?? a1«m:«naT?r 
5i«a?i?r 4a? ^ c^fis^la tpa'i? <3 5rf«iPia jct afafe® ^ 1 &ca»tor fa^® ^ifa^ 

^ufas*^ j5Rw ®1a a«f; 1 tfWftR snai cw aaa a^ca « arar faanr fwsn^ 

aw stifw aaa aaca 4cai?a f?Ka 4ca f®fa ^asf^ !aana% > 5 i^a ^ 1 sflat ^aia >3^ 
fafjTa^c^a ara ‘«r;TaJrc®?aaf’ 1 4aica^ f®ta sftaa 'aatas^ aiawR, mnw 

<3 arar faaa asaia aac^ aa&pr 1 «RWca 348 «c1«§^Tt^ f®ta ’lacsn^asp? awa 1 

’ndlafa® « ^iM®c® ctK^ra «i>rta 1 . faacaa ata a-i'caa 

t 

4asf$ a?caTa-a;?r ^fa^aacaa C5«^ f®ta awtaa 1 m %-Kmi aaa m wil aiMaa: 
« aralaa' cap? waqc®' 4-taara «afe8w 1 

ctfo^ af®^^ aaias taw ^aca 'pa'pia acaj 1 laana 'SRgR 305*61 

»r®iH?wiJ? I ®a; cac^i acR afac®*? tap^ a^^ija sitaantSf mx m^lata® « 
aiJiM'sa *Kaj I cac^T ®i^ ^n61iit*rc®a afeai^t^t^ia at® wit6^ ^la^l in,— 

t®tsi *n6Tant*if®^twwa t*fa46a at® fecpw nfapaa 'sttsr^ i anaa, fa»i;*a nwi ^wpa 

a^ftiHicVa ®ia®n*iT 4^ “npaia ?w 1 ®ta taan® ‘taaiatw’ sip<f ^itwc * 

**Arithmetic has a very great and elevating eiSect, compelling the 
mind to reason about abstract number.*!* 

•cnt:—®tai c»iW6, 

^Hiitorf of Mathematici—Vol, I'-'D.E. Smith. 
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wfTORr to »iwt fiw sn i aW ^wjw ®t?n ?«pij 

TOPr ^5?iwjn Gflo^i’e ^ ypainoR ^ ww tow af® «nf<d 

5*f» ^5f^ w i f#? 5rwn?i wt c?T<n« 

^BW TO ff? I ^'snw 60* <i 12,960,000 “cw^piT^r-^K^n” m w i 

cac$i->rm-f^WPRf a^ ts»m ^ cto i cro ^ la-tro 

^ 'sUTTOfJWT’G® hWfH TO - W-f?TO? SfTO nWT *01 *111 

^?Ri a<n!? TO ? «al zm cwdi m^s^, ‘I'sts! «ifTO WTf*if«v 3 g;»i 
IJCSTOF! l” ^TOfsnn?! C^BM-TO?! CBJ’^IT ff»f, “BOltsfes «IW 
ac^ kwi” ^ ^ ’iwi m cac^ emfsif® >!*’«« ^ 

TOT fiPT I siPT ^sTO, soTfsif^ sfJTC^ <3 f5«PT ^;»«r m I 
f5«Pi wifsif^ si;?u \ 

2ff;^app, «i!‘IP 5 cac^n cto wm i a«i5r 

twT<fWW J'RaT, ^ ®PT;sn!T« sn^nwi zm^ «[^w«(t i zm 

Bo i W^'s ‘c?w,’ ‘^* a^?i 5R«T *raR i “fm^iraW 

fr*!?? ‘toopw (unity of position) ^ sir to ; cacSr !TC»r, tqwr?® 
RW13 «IT?TO, '5W?IJ RI% C?l«n TO 3^ l”* 

‘difsKsr^’ sw G*r->pi 5Tt«T TO, w f^wnaTt^ ^if^rssGjpaf toh ^cst sict-^to sis i 

*‘mFf ?#PI WS? WT f#pr SI? f?OT TO fBTfjm SIsW to"— 

^^fgpiTss snts®TO *01, «3it^ as*^aG^ cac^ 1 

tac$w s^si? fswTPi a®;® scat? i tots fa??; fs?; *to? 

JiiTO s'Biw I ’ifsps tas? a*sf^ snfTOS cart^w tia^ ^Tfa*sia i 
nfsps sfPRn TO? !*pnj a’sfsa skst^ to aif? i 

cac^ ?!R»5a fRn«TO cq^t s?^ caa«rr to to? i tot fssnate <«? 
CIS CTPiTO ‘«if«w?5/ ‘tojs’ « ‘®as;?5’ snfsTO to? t emfsif^ »a? ??5? 
“nsia sp? ^ I f?*5 aas®1?TG®Bi afssssar »q"fascw ®?T*ft? froi? sc?i «3H*n'sia Suf® 
s?;^?? TO® f<w I cac^ ?<f?? f?»TOfc?, f?*^ f^ i 
*f^«tc?a (i? S'?* )~?sc?riasits c?? i 



fiW S 1. iriWJ w pws I 

<3 m®fd?r wc^ *i;«r^ (Pirt j^i ^si) i w*i »n<n?m ^>wi wwr *n» 

««R ^ ^ 'QWPW «Pl?Jc^ 5RW ’W«I ^T9 'GBR prf^ ^ VR 

t!!»Ar«piw ? 

2. tfeir-l G ffeff-2n«I tm C«PH »W5C?I lilJFWIH ^ WR 



fsai 1 fw 2 


ra<n *Rp»Rj OR in iai»^ c^^a qi ? 

3 fre-3 di 81$ »fWf^ csttS 16t$ w^fRiar ♦(!i»*nr ^rw^f i ^ IsR nWfw;» 
G <BrT<iT3® M^R;:f«rcf *i;cs wgsi qi f&afd ?;;T5 «rw ^ci ^ i 



#f “fWiwf; l-iw 5pr 2, 3, 4iK 
t'SirfJa sgs PfG?n ^ ^stsswq 

s Trat$ ir;f$ GKW ^ i ca'n I6t$?r fwi 

>n*N1^%^9CT t^««TW ^«T fRJt$ ifljp? ^ 

fra f®# f^ 4 i f^ RWT S 175 hwG 
frafd <rw« "sw^ fra?$ tqfd 'sww f^ m 


fw 3 in ? 


1. iin^i;fnc«p n^n *r;^d ^ (A G B) «T«i wi I TOafs^siw^ 
4f§ ^?r m aniw 1 dj^ ^tws (<raT A) c^ cw ^ div nwnr 

G ^ iw Gf*ra »ninir cat'll gjr ^ a^nr 1 aftf <n5isn5r g^pr anfl di^ vrcif •rrc» 
'sw d^ GfCRa nRCTWi ^ wrvT ^ca 1 at? acna gbr Gi»Br «r;f^ acna Gwci??i nsiR ai 
anf& «Mi TOf (Gtirtt B) aoro? I njrar^awna GncawpCRafSannsiHGB^ 
^ WRT arw I dHT« MW f^ wi 4*1 faw ^nw^ ^ npnw sifnar 

•^•if&f5Sif caf»e ^firar rjIg ^cnaiJRw, 92, diT5t< «rtpt rai cat«, ^^1-9 
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nprSTI OflR ^ I 0«R spTH Of ^ B-«[ «T#q<9 a|«|f$ «r>PiT(r <3iCn I 
•wur^iffwc^ «<i^ ^ ^nwPBi »nirar'0«s^ ^ nwnr c?iw ewr^aw^ 
'oaR ^»f;f9Rf «k:*wt c^“i ^ “w itht ^fTPi i aif? faraTir anw# '9 ir 3WR •rr 
mm WRIT ^ WK aw ?«!rt5?t *IWJ «I3WH ««»« ^ TIWW «I|JR «v? wt»i «n 
^w, wnc^ f®Tf^aiwra«aR wi'^a<r*rm?ra«WOTBrfifTc»iwi iflamr ^ 

WfJW Wif ^STRWOT *T;-»r[Rm BTt^fW «IR Wf ^rf'f'QBR »lSlR5?r 

^>tH|*i 'QSTCaR I 'GBR ®l>prR *JJ8TQ asr^lSTR 'GBRSW ^ WWT ’'TIW Bnf?f«r 

tfvSlWTWfl -eWR Bfl^TT im BI>RR 'QWC*R 'GBR Wf“I SH aW I 

2. fisff-l w I “tWir; 2 -g Stan ^R*!! fjp^ 

5W I ?w-2n«?r ims c¥rwtp^ ^ ^ sw i 



fRl 




^itBrCRBU lf%-^nF5l 

12^ CT '79 *!C^ 'S’lPr ai^“t 

‘BtaiCiam ^ effN Raaf*tBt 

'ac’t^r BRI B^rt fl^l “B^arN 

<lRf^RlCW «tf^ ^^sB” I »P5t*rf^ RtBB 

<35*1 B^TR fwtBTBfWiTB B«tBf^ RBJtBB 
CRMtBtB C*RB^ I BGtB BRbWB 

^aRfSB R«0t*W IBRWRB <1 »RBIR TNW 
BTtBtB I RBJt*R BtB '*tB f^WB fBf^ 

BPSCBB BRtWJ f BBi t l BB ^B BfN f^B^ 

BWB t BR fc B Brwn I >r5tB cbcb b»b1b 

GfftB ^BB BfBBWB CBtBtBJ^ ®t: •BBB B^B I 

Hb^I w|T*IWmT T|f«-By«1 

19C-t CB 79 W Bt^Bf ‘PlBfitB wltBtBJtB 


«f?R BFWB fBB^lBt5B 

«JtB*B 'StB ^■^tB^BtB BplBtiOtB I 

B'f'WtB f^B^ fiB “Bf^apl fBBrR 'Q '^tB 
«tWtB I” BStB Wnf^B RlBBT 4R*I BCBB 
BfBBWB arstBf^ RBJTBBI CBB-srBtif CBBB^I I 
*RtB BTJK« BfBBWB B^BfSB RBW 
B^BCBtW ^ BBRCB BtBW BftBtB I ®tB 
BBWtCB 'StB Br?«BtB ^B3 
yB B VS iC B BTNiI BfCBBI BfBBWB BBtBl^ 
'StBCBB BB CB^lB ^BBTfa frBtfftB 
^B^^ ^ BBl t f B B «*tBll Ti%'9 itB RBCB 
R'?B1 ^'GI^BIB RJt'O ^BCBtBfBBJtB 
fWrBB “BtC^ «?IBB 'G BTfB BtBtBfBB 
BRBBTB* B*^ Rffwor tftB^BFCBB I 


GtBTMBlBfR-lWWmil^l 

plWB i ff W f BwJ l f BrBff B i f fH-aS, Btfl ItWfB BfH¥R1-6 BBIR* 

-*»« rwA. ^1^ <Wt¥Br^B iftfB I 


'W5( 8 fipnt 

I 

! 1. nfinw *«ii^ « fWt^f’ *ff3r?^ Tff?hf «rfir»i-5twi 18*00 

^; Trtrtf>w 9*00 ^?jrj iftirhrfra f%; f^i; crffif *1%^ nfAtwi ??r m \ 

! 2. f^wrtsf ♦rf^wpnr >r5iw^ ?ff% ^itr^r wtsr ^ firartsr ^ 9 T » ftwtar 

■nfiritriril »!«r5 ^rtfSi^s 19*00 i 'arf'^Jisf w?r 200 ^spl i 

mvt?*! ’T*ni «rtr?iRT ^ 150 'w<-'??h*R >pf^ ^ *rr?c5R i 

3. ?rf% 3itr>r?r *rf3j?Fl srfnr^r sH^ •ffw’TS ’nniwsp 

“‘'Brt’ot? >iti?fwc-^& 'BI5I caH^?’’-ii 'st^sTTtc'sr’ ntMir^n ??: ^itc>r?r ur*n *n cairsi 
*st^ 'srfam «ns^»!9 aflsr? ai!F?it?i wiJTfr^ 5?:^ i *Rr wWi*! 

^ *iR ^a^-gs ^ al^ri c^irr® atR i 

4. ^3j5i, f%l5?a3r. f5r®t»R>T? '6 jw a'^f^ -ar^fr nf%sr*r. fa 23, sjtwi 

^:^r|^-700006 fC9'f5T-55-0660'> (^sptsrfir \ i?t^. 

f^rraia^r ?rtrs at^rtwH srt i c’Ptar 'sr^'stcsrJt pra 

lO-lO&lw^ 5 &r?/afSprlTf 2^ a>Tiy') vw %t? 'w%>i '5iFta«tt|p:'<P4 acw 

JltVt? at!! I 

fb'^acaf *' i 

fi. Cb'«T. W*1 •!' I 

fsiwtsf afirav 

w 8 «f!wra rawra afS Rw 

t. f^?9tsT af^btf^i;' ‘»tJ? s taastsT’ af3j<r>t<f avrutf^ a5p[tr*T<r 9 * 5:9 'f'lwta- 

f%59>/<t. HVl^T iMtbST -1541 >rtCW >f5i:'Sf *8ft5jr^ $9 I *» 

f? >T5wrair*n -p^i a^:?rw5i -a^* 1000 arwn «ri:«T 

jrf«n srif^ i aac^iir af^at® faa^ (abstract) ^«nii 5irr»n:«F «tatir 

farr^r c»F«n awti^a i f%rat^ ’artar^ astnur caasp wti «i arWrai 

I n-T-wtfv atirat? : a^taai afFfl, ®ta s fasKtsf, fawta af^, 
fa-23 ?t8ri ?rtw^^ sjsfa^rf'Fi-TOO 0 O 6 . ca^ta : 55-0660. 

2. anrw bfa® vTatir :*r«rl Jl 9 ^v 1 

1. aam at^f^fa jpta^'sa ai^ta astfa f»?ra af?vr? ca«n rcat**!; 

w^rsr spr^pc-sr bt^f^rw ^stfar? s'^sp atitr® ?:=? 1 aar^ '^’Tgfra^ 
aafu si*}at#* ?'S?i ’rr¥sflir 1 

-j 

4. at<fi 9 *r^ bafs^i '9 fasfatfftair s afl'stJri 4ia?t? jp«1 

3ft?4*fa I "Sa?^ afr^tat? a^!5 atfsn fata atripj:^ 

a4flSf-9 fw?:^ 9Ta 1 aa^w atail ?ra i 

5 . aacfli? a<: 9 f caac’w ^jriri •na « feastal al ata»w afai 5 a ai 1 caw aaa 
at^a I astaa mcatsfhs aaa atataasy cva? atirrcai ^ ai 1 aacaa ca^fStara 

4 sta ai^aPirar*ra a^^, afaa^'« afaato a-ataa atisfhr arfifarfa ataw 1 

b. ‘®ta 8 fawta’ af^^pta JiatrafbaT? wca ?-asfa atitca aca 1 

«rarfaat afaa 
fita a f^aita 
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(7f^ 4^1^ ^«n:6jlTr# ¥?r« 
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fc 

nfwwi iTirjrf^, CW4 t^fys f^-arti*- 

iprtflFnfPT! »f¥r» '« 
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i f^-H 5aR^ 
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»il^ 8 ^ >!Vt^1 
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f^wt^-JTx’ltif 
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‘vhFfl’ 
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'SKif^ I ^1 «rtir «RRr =?1 
f%g ^1 Rf^ arntc^ >l1ar I 
^ ntw, *4^ 4fft^«nf w ^Rw, 

^flsf^K jp'itR'n 

«rM ^Rrrt^nra 

'5^, ^rttPRi ^1 «tart«R cs^H c^ ^tfr 

f% c^ •fR'iWRR, 

>it(j f^CT ^rfw'e ^ 
ntcfl Ri •tf^Rl ^tw? 

'®itc5, Ri Rtoj >ittfR*i- 

^ wR'fcirfl ^ C5«^ »rR uiir 

m\ *in[^: ^ I 

nRvRi ««i m\w^ «i f3iai 
«it*itcff ^ I Rwfjf 

nt^-NRcaiw ^’Ti ^?ii »rw wtR i 


ufi^f5 '2fw 

«ltfR»f f*l^i5 

»IW5 C^, »lR'8t^t«15lW ^«.*PT- 

w:*i 

c*RtPr« *i^«r RFtci??i 

^1 *1=#? 

TRI Rl ’fR^Cl Eye Tttail 

=111 «t?t^l 

Rppf^ 'ait«f^t5I RwN 

«fR¥t*t- ^t«t€ CT 

vtOT ’^fs’il I 

‘vflCataFRsT’.-pffft ’Ttisfl ^Wf ?iwhf 

<rtTh cf*tt:^ ^1 Ri ^t*v5ii <iR^l 

ntk^ w\c% m 

^ I ^ R®tc?r Ratnc^ »!t«fr^c*f® 

«tFtt?R RRs *tR5tTR I 
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321^ 


“Pi^afK iltw ^ CT c»itw "W 

f%*>^ <?i ^ 

CT %«ra 

c»i^ ^iprtc^r «(*icf« 

•wi% I ’tp? H55it?i «iwt«rc*r I 

c»w^ f9itrcv tftcifiw’tw *(1?^ 

^1 

®tw I 

'sliini ^HJ c«tc^ 

‘il^* <2t59IC=!^ ««ft«^— 

Rit*i I 

ngi^, 

«5tPW "Ts^Jl 

^^\ «ftl ^*HI ^ 'il’fTrt, ^it^j 

‘«lff«’ *ll5l^t? (*r. *i«J5?I«| 
5rf?n) wtr^sjsitai ^ »PRi *rt« 

tft^Pi^ f^'N ’Ti cm 
*iwr 'Q f^utwr ‘W «R« 

Thsi ^WfesR I ^ *1131 ^■hi'9 ^ 

« (irt 4f^Piw 5nici51 Tf«ofji^ 

'« ^«B ?it<fjf^¥ *tlim TOW ^ TKirt? 
tffp *rfij»2fwir ’^c^i t^»np9R 

« f^4tbw cwt^ wTrt ^ «rt¥N w 
^wrtpf vipR ^91 *ff^t?i w «iw wu 
^0K5, f^«tsr*i'5i^^ *t^^t?i 'st^ 
tijn ^ 'ed fSri 

^*fj^ w{ ^ cif^n 

ilw Ttxjf^ « 3^ ♦iton 

>r5p^i *t^cf?i If91, ^iTO 

‘5>#¥l’ *(fiiPti:^ 4tipi •tft'Bt^i 

mt (?!<ri5Jr ar*»R iw 


nf^'sW •it«»t ^ ^■ 

*tft«t^i TO m[ fn 
‘TOpff? *ifll^*TO «tnt9»w 
<im CT ^ f^“t ^ ntiifitPR 
«t^ f^pr% »itTOwi 

vt^ TO »«i^ 

5lt9 *ftRi» ^1 TOlTO 

^CT, »lWBf •tft'oNi ^TO 
f^wf^r "iw -sfw vn i 

*K9I ui^ TONI 

m fro «R^"i m i ^it^* 

^IRtflsr «lltW ^ ’TTO To 5C9KW I 

^tsTfClR «»tCTO, fltww ft’rtTO •«• 

'SRTt^f «lf^TO 

I •ff^'51^ TO^ « f^5lR?r«f9«il^f5 

Tt?r emm I «it^MpR«2(«isi 

TO *tfTOt^t^ srn^} TO, 

iSRW ^ iSR WW 

*lfTOt«ITO ^ f^FRf^RWl 

^\m'^ TO I TO *tR «iTOm ^^1 

4¥tw ^TOnr TO TOR TO, Pf^. 

liPfs TOt^TO? «tR^1 TO 
m I TO >fC“R TOf toTOI RTOTO? 
w «tc^aTO TO'I'lfl *r5t*ifTO 'ii^ *tf^' 
TO TOf5 TOfe9R I cTO 
TOW TOf5 cTO *rfR^ 

Ri cw cTOi ^TO 911^ 5r» 

TO I TOff^ RTO to! 

sn m Tow *ti5?-*tik^ •w toto Rto 

TOW TOTO *1^ TO( I 




«rw i|^ 

fl*r *titfw sntif^it'Q C4 fN 
^ I fff c»it ft! 
j«p?CTf^»n % 'et^ ?rc!f 

4FfiRtif VWflWFtsr 

VI 'SfftJ ^11 *l#Cf?1 

c^ 5»4^?r if»it*w (?i1wu 

*itcf #rfc5^r#, 

wtc^ ^ I f^« ^t!rtc«ni (?i^«(rhr fr^<j 
m^ 4(^*1 !it^ I ^ 

«if^ *1^ wPtn •rt'Qii %tc 51 

Wt*N CT *isic?[ wrf^w 

5fl, a cftJf ^ I 

c*i *iw % I 

^(^9 4lCTt«r^ aiwi[f^ 4ff« 

^ *AVs 

*itto ^ fsRt^*! 

^ c^i ^i5(cirfl ippife?} <sm 
^^ppTfcaii « ^^ltf|»I, 

c*i I 

’*»t%5 ♦it« ^1 ^ v§ Tfirhn 
^1^' ’Bfl *IC9 

^ftfl ^^^■ ^ 

«nii wifswi 

w. ^ »itfiri ^'Sitir ^ ^ntfPTfl 

wi^ ^ «#*! I vt<[ti nn c*i\? 


'«rffl-?j^, im 

*tt3itf? *t<)tW^ 

4iwi? >rN?tc« ^ ^<.*tlTO f[f^ 
#1 ciw ^TO *it«frtti; 
w I *tni ?3f»ppi i»it^i 
Tt^ '3^5*1 4^' 55pif%? 4ftl 

^ «n 

3i?(Cf?i f^P(^?iicn »rPf5 

^^tcf I f^er «fi^rtcai^ 's? ^ 

CT<rfPi orf^ 

•rtir, c*i iw ^5it^3i ^ I 

^ wtcfji ^rtcai^ iR{tf?i ^rW*i' 
OfSl^W^I I 41^- 

^ ^tsitf? ^ <41^ ?11 I 

5ICT1 ^3rt% 

nt^r^ jfttR nfw I ^ ^ 

TtfNi c®twi4ii^ 

*rt^twi «ifrhrt>! 4^*^4Ft5i »rtMJ 5^1 
^ I vt^rR jfT^ c^ »ni^ 

1^4* ntaitf? ?fi ^ 

ij »if5f vrt\f^ 5^1 

tfC4FI ^t*s»l ^«*^tff'5^‘l 

CT 4(5|^^ «lt^t? 4^* 

4tff«?i 

«rN’i c*f^ fif^ ap*i"i: €vs 
fhi 4 ^n <(N>rN<#f^ 4t^tflc«?, Tf^^l 4^’ 

-ItlSN I 

*lt^ ^11 <t«l1 4^*1 4^ 
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«im 

I CBK 

aR‘s (M-PI *11^101 CT, 

‘Wtl f^c-lifi f^?r| »ii^*N ^j^*rt?i 

^■^1 I ^ ^<fsi 

^g, «r» ntf^*rt&j 

5i«^i f%fl ^*rhw?i f|5f ^11 m ^ 

»l*"»t4 ^jf%C?C^ > 151111 ^ 4^8^ 

^8 1 w«8 «rtoi 

"TCSl 4{«(1 «t^f|[« I 

cn I^'li ‘il^*fBt?! flf% 

I ?tf9 >lt5Wl 4J^I^ 

^? 1 , ^t|»l 1 , fii'ff® 

*i«o^ ir§ ^'4^1 

ntC5?l 'StsT ^tfS9l 'BWB ^1 

jpcsni c^rt^itB, wi *i«rt< Ht?c*r9 

*1131 I ^ wi *rfc3ni 

%t^l «i ^ I 

m c^^ :9^ «rc^ 

^f!i 8 l c^ *lt3J «r9|*J< 

c»it ^Rfl «fai ^ 

fils^rsTB 'iR* C*!^ 

^atf? ^n ^ *1131^ 8fc5[ fqpT’f 

I «??! ’1^9*1 «i|^N 

C^ «?C?i «tt^2f9]§| vll¥ (St^'hl ^ I 
^*1 t»i^ =(Fto Tt9 >m\ 

j^g I ^?it* 


I f5(wf^ ( 32v{ .6^ mn 

%w cfeli^ ^ griwi 
tm fhit^ «ft»i»R *ttciii M«i cbIi w I 
•tWCWtf^ f^Wl •l\’? Wl WI8 

c«it«iti CT w *f|ai 8^1 g(tc^, 
verti ^ ^ijp ntfN mn fwi 

B5tw it 

^itW' CT, 8tf5 «3i*( ntcw ’IJr 
ntw I ftlN *rtan:^ «\r ^ftgl 

9[«Tt^ w ^ c^rt'jt^gl 

Hfv'e 4l^f«w ^11 ^tin f«^lH?i 

^l^rAm »il^9iC*t ^CR ^cr ?5^9tc5 1 vsk’Ici 
^ »p|^ ^fw sit® ^^gtC5 1 8t>|3r 

«ii?ftCT W ^rt»Rf5^« 'Q «lf^ 
^Rl ^W»rfC9R B?(8 I 

CT»!^ C*|\5P^J >ltf^ %tCf, 

^*"^1 «t5i 

^•t'Tt'e mi^ »rff^ i^vm 1 

'srtoff ^wiii «i^ >i55w»i^«pft 9[tRtr^ I 
^IRU ’Itw m C8 C^fsi ^ 

>m Pit<R ^c's *r(w^( I w 

^1 «ftc^ 

cftH ^tf^'s «rhi 4{f^ffr 

*ltCR sfl I ^1"^ »|^tfil«1 

m ^^vtc9 *if^ 

>IR^'Q 4{t^tf»N ’Pl< I 

1P9|«: »111I^ gpglHRl *ftR( C^, ^1lKf9 

«il^* ^1"^! 




s(t«^ *irtl 

5rt^l ’tt^l. 

*t«*lt^, %f CTW «(tC^si I 

5tin*i ®t?i^, «rji 
^*Jt^ Wf^tfl (Jean Hehri Fabre), 

JltC?l (Eugene Maris)—C^tnfeiKB I 
^1 Roitfhl 

!IN' ^ffC^r I f^l 
ii^l^t'S ^«t3i ^w, c?f3H 

♦t^’f ’TsWt*?^,. ck5t?i 's*t?i irw^*rt 

drsm (‘ii-fkw ^ 

*ft»Rt^ )»^ 

^9IP»t^T ^Vs ^*ltij ntfll 

«fnw »I^5CTl ^9| fifgfSpf 

?pf|9n *fmt?r, 

^:9T%»iif c^rNtfl, 3pft^ c«tt^tJi 

^:tt-^ttei *icw ^ 

'Jft^*?! C^f ‘Souvenirs Ento- 
mologiques*^ t^ffi; *nrt?f 

Wl1 «4 
\5t?i« 


swptfi* 

^t^*l Wf^l ijfSfflU ■ij^;^5C5i 

^ t5 C^ I 

flw ^jfvap? ^itcw C’tt*tt9i I 

fif^«Pr PlC^f^C9r5( Afrikanncr 
I M5 OF^-f ^ 

cm\ fipiwfif irfiF*! «itfyf-hl >|*v5Jtif*lcaj 
4t^Pi^ 

cwtH nc? ^ I ^^^a^ Rt- 

?fc?ni ui^fS knif«F 

^i»f|9i ^Rfi^ 4jt5^ I 

fiM 'Q ?|t^P|i5f 

PlW Ifi^*! «rac*(J fiicf 

’fW^*n I ^55(. 

5itc?i?r 

mm ’rt*»rl «tc^ ^PR« Tf«t^ 

§*tf^ ^1 fiwfl iR^tc^ CT 

m c^\m Pi I d?^Pr^jt»r ttfc? 

m >r:«(j ^-5t?if5 f^ir% sit^if I 

f|»[tn ^ c^ f|ci 

Ipt f^<l ^1 .ii?f^5jf^ 


#iin 30c-f ^Itlt79 ‘iwmsa «|t5rt ftat^r «f^f^’ m 'mw nfai^ 
Cn<«f ^PfCf ?I ^lt« *l«tl «|lf^ I 

’&jWf Jt»l ^Pr^t^-700035 
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mtn 

Mollisch-«is »Kf ^ ¥ C ^ fe*W , 

^5lt5trt?i firwi »ic«w*rt*iai 4-fTO 

«f¥tPri f^i fit^ et^ 

^im ^itwn I 

CT'WWrit>i «pi‘9rW?jt«i 
f?1>’ ^ >i^wf 1^*1 Tsar? 

^f|C5R I m ^«9fJ W *rt- 

C«W 4m ^ I CT orw iSjf 

w f|5[, CT ww ^*mpRi 

—c>i«rtw^ »rh2fi^ ^ CTtc^iri *iw 

*1^ >PNWtn ijtfflw CTcsici^if oi^N 
R«at«=M *iJ^ ^NlfSc^ «SJ?*1 ^FC?H I «ii 
»iCTc»f nRf^ i[c?w 

»rlgt«fPftft «iifw ^ <^5 ftcfSiniii 

^ -mpt-t »if5ai 

*1^*1^, Jit*| f^«| 

Rem I 

mit c^tnt»f ^5|t5t^ csK^-jrrf'?>rfi 
'«*ra mew c«f% « Re«f% 
('srfe^^t^ ^ 9rtFt?rf«i 

Rtl) *1^? fit’ll I 
iR m R5f% "srmtsr* cnt^tTr^ f^cm 
mew c»te^ I 

«rtir «rtf^ f%sif5-«rmfte?r^ 

m ^1 »mi aim *itft^ 

mFtsi I msifl ^t9ic*ii Rc*tc?^ 'Q*nj ow 

•niPni ’mm ^«ii I 

^miPii Rr*ic? (^ ^ c’tcfi-fn**ii9) ^ 
irtt^ *imi mt»!i TOi I 
^ c’lw CTmw TO ^ CT=i mm mrt I 
mm TOj f*r*(wmi m-imi ’im 4{m^ 
jw ^ w Rrfsf vi]f Sstmf 


I 132»iR m, 6i TOI1 

TORI RtfimTOW 

TO nft« I im (RC»ltC?R (ccllophancH^ 

mtwj Wr mm^ ms Rtwir ^to 
fro meffl 'em to^ mc^R«i mtem toi— 
2-3 TO I ^ ^ mm wf»i mm, 
m%, Rrmp?! TO TOi-m 

»i^mt« TO1 mm I fn^wi mrle^f 
m cai% Rtnf I • mm, m%, m *ac?p^'e 
mTOs^ mm, fro mmm» m ^mero 
^ mmr TOi ? meffl csm^i « mm- 

m*fm ff TOI TO ’ItCfl ? CTO- 
Rmfe «|?fl C^ sTTO^f CT, 

Rc»r m mmc*r«i mc^i? 'smif^ 
cm^ <?rN mm m mi. 

cm^i&i mfi ^ I vij^mw cTOfS’f Rcmfr? 

(trophic—) f^m^l 

m umroi “rnmfro 

, •tTOR’ cReai ’I’iCTO Rmm Remfl 
Wheeler, f^C^Tltf 'em 

Rem «TO cfsfRn ^5§tm< to^ ^fim- 
R^tm TOI (?fm«R CT ^imai f%s Rem 

vTOs m?j cme^ mroi iRw ^tm 

?itm 'e m% TOTO me^ i Rhew TO 

c^fro ^t®tR^ m CTO m fro, t5 

C4itf53prr» <mi froi'e mmew 

I fro <a\'*imc9i ( to 

*ITOI rR *<r*n Rhie TOR 

meisR m^i, ctor ^«itR m Rme^i fro 
^ mm 'e m% Rine?^ to ^ i 
nfroe-t Rfrom mn Rmiemi mm « 
cm^ m?i meet ^S|f5tc^?i ’Twitf 
mm*! TOi tffR Remmt w,^Rt^ 
wm 'TO CTO TOtRw^ c«i^R!to 
TO few mc?i r 
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f^Pi f^it^ 

*rftn ^ 5W (^ «twt 

•rfltosfftw'e totfr ^ 

^ ^ *rftc»rf5^ 

^1 Wftfli 0^ »wai ^ CTn *rtCT CT, 

cft^ cft^ »rhij%^ c?«n 

ck •rt^ftfJrw wr? ^ *trtOT 

VtPffl i5*rNnf fmetamorphosis) »jvr 
?[«l C¥W« »Rrc^ Cft^ 
Cftaf wm 4tt^ I ‘ii^ <11^ 

C^CT *fTt< f^ftf^ ^ 

CVlCT?l 'e*ni ^ C¥lC*ll DNA «(*i;5 '8*Rl 
Tf?r 

3if9i?5ntfl ^ciwwNt ^’s^fr 

^ Ww*ttoi I 

*nw Tf8rc*fl f5f<w? 
f^CT ’tc^r^'Tl 

<srf? m cn9i\ Transac¬ 

tions of Bose Institute *ffa[Tf? '*WR® 

^ «rat ctN ^ 

w1^t^,^3r«s '9 

^ I 1937 1947 

*rt»[ c»itn^»i (Goctsch) 

CT ‘^*ri %sit5trtfl 

*1CT Cff^fesR ^art<F, 

^*I C^PF C^ PFfsr *ITK 
9lt^tc^ caf^ps •tfl'M ^FWS 

*iWi wii ^t?r w ^w?ft 

Rarf^fll tfiMl c^ 

*lt«^ f% I 1940 Wesson ^ '8 

^tPlt -vm ^ tfTWtRni f^? f^ o;^ 
^M^ri iic«?! nKc^ni «ra 4r«ftf^ 

^t*rti, «(t«Tfn c^ 

^tnrt c?c«f ffw *11^41^ c<rpf c^ 


*R<tJ^ ?t% 4ni1l I Wesson-^IH »ICT4*rtI W 
^iwFfri il^Wrtir ¥t5rWf|» ^ wpWi 

^5 ^-im 5 ?pi!%c*hi 
W-^PW ftaicw 
^IJSW—WilsonfV. Social 
Insects (1971). Wesson 

Goetsch-*fl?i ^tWli ^a<f ^ 

itCT4‘rt*W Wilson PFM fiN^ 

CTPRf^l 

vWtfl 2 Vn itCT’?*rt4 ^<tt4 ^t3? I ^4s\ 

C4t^ W 5PI I 

’«rhrhi *jpr, wrhi ^or w? i wMl 

^*prtef?i ^ ThiCTi, 

^<1 ^tt^r W4ft% 

•rtcw^wps I 

5535 , c»r( 5 rtf%fl'hi tfrt^ c*tfiCT, 

4t^*r ^firc? 

^'at^ %n^ «f4»5r ftf^or, c»f^ 

*rtPi, ^c^n, 

4twj, <stffal, ^’rr«1, «rl^9 (tfl'hsrai c^- 

fiwtsT ^ 4tC«fJ4 I 

fltpn ^ «(PIC^ 

^Cif ) I 

nt4 grfftflTfsi cs ®9ifI, nfssil ^ I 

'nfm f¥§?i ^ptts^l^Tti ’ffwi 
*rtc4^l ^cicfJT “it9rt?f, 5?tf^f^?r, uow^ «®t9r, 
^'8 §-^4 Pfc^fl c»!«rtcsi,—ftc^ 
far*r '8?l5^*t€lt<^ 2(451 51^ 

’ffi9il %4 4^4441 whi (mtfMs 

5p^, 4i[Pi^*ni c’tPR’iftsii 

•{^«'fpr4 «r®i &t5i«rtf^t4 

itW f4*ltS C>&-K^l ^44lPI CiPT «®t9r 5tai- 
ft«tt ^ sfc^n*ri 51 

I 
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jfcai «rt^ cicii, ‘^’ 
4r^*r«\ «i<t«.i *m 
c=^ fwf^c¥ «CT ^ wrt itWcti 
c*r«ir1—Pwfl^ w 
«(fc5, iff^srt?! aicta c=r^(^lartsr« 
c<f<n ^t?i ft) I <ii-'i^'^fl to toftl 

ft%'« 5pnic^^ I tottft «D# 
®t9i ftw ^ *rh5i c^ftc? <4^ 
»rtf^« bsft «t?r.*nj ^ 

>Tt^ ftci 

«fti Tl c?ri»«ftftnr, ^ *rt«if5to 
"»tCM STB ftCB >rt^tWI ’ 1105 ^ ’fC^ 
wCT*«<rf’n «f»f ftc?, •rf^i .(«c^ ctIiI 
^ ^.—ciR «5tc?ra t5^ 

Wwmi I &ft»tftfff9 ftitfe «(tiw ftft 
ftegtjf (vn^ ‘*rhri “f^sf’ '5to« 

«rN) c»r^«i5i fs c^iR* nt^nW'Q vit 

5 C9 fm cb:^ c<fc«i 4&t« 

*4^ VBRB tool using ^ 

^f^'e tool making =^1 ’SfSl I 

•fwcw^ «nfr» *f^«rhf 4|?ft 

R% I c*fi^ C4rt*rR 

4tj4 ^rtcfi c*tf^ 

r^ift Kflc*^ ??pp-c*tt¥i ^1 
cfc«l%8i^--Tr^ ft4 mwrt nfl 
^5 ’R w v4^f5 ♦rf<(nt^ 

'BR ’tc^B Btf5 ftffef 

»t^ BBI Of? I B&=n C*tt*tt»fBt%«. 

«IWI^ ^f|C9?? '4?F ^-CtotB 

C?9rt? I ftft ftw CBWCfSf BFft- 

c^tfira 

?Ft^orr^ft irRf5 ^fcf fti 

tol Cf[B CBftft Bt? BtCB earwig 

CW I 4^ cnw tol BB CBB 


CfCBC^B I CBtnftBt^ 51^ ftB B^. 

^BtB BB? ^1 BtC? ?FtBt BtBt? 1 «4^ 

5BtBl «fto BV BB, «BB C^tB W BiC? 

C^tBtl^ C*tfCBB ni to Btft Bt5B, 
CBB Btft (WtBtCBl BBBtB ftCfCB I 

W«T to ^ Btfl «(CT to, CB ^tBtB 
BlBl BlftCB ftc? I ftl ftB Bt^BtB BB 
(B1 B^ BBBtB) BB? ft?1 «tB tflBB^I 
OfBI Bt? B1 I 

v4?tB 3 B*n BCBBBtB ^B1 I BjtSffB Cto 
BJt« B«?tB B&B1 B?ft BtCBB I ‘BB'J fwl 
^BCBCBtBfl BtCB BJtBtBl»1 'Bt'StBBCBB 
BB (ft^B BtBCB® 

Bt!fCBB CBCBB BiB CB«?tB CK? SPB ’TB I 
BJtstftB BRb^ ftarfJ^B 

I ^CBtraBBfiiW BtBCBt«TflB «[C^tPlB 
at'StCB ^ BftTtiB Btto BB I ftl CBtBlBBt^ 
BBFi ^BCB^ CB CBftftfBCBB «MCB ^ 
Bft?^ BB BC? BfB, BjtStfBUft Blffitf? 
CBCBf Bt?,—RtB Bit'S ^? B1 I CB BBB ftBJt« 
Julian Huxley BfB?ft«t? vflCBftCBB, 
^tCf OfBtCBl BB BCBBBtB ^PB I ftft BCBB 
BjtntB^l BB^BB C^fC5, '•CB ftCBt? 
‘Nature’ ( toft BtBf?fl )-4 Btto 
Of'eBi 'BBB^ ( CB^I to ^B B^BB^ B^Bl 
BB ft ) I 

?t^ CBft CBtBtBBft^ BCB 'BtB'e BB^tH 
ftc? BCBBBI B^CB OfCBB C? ^BF BBB 

ft^ftB-ftiB BtCBBBBtBt BltCtto BitBtfSB 
OrCB BtBl to'«Ts CBftftftCBB tfTStCB Bt?l 
B?tB BCB BtBI CBftftftB ^WtCB BtBl 
BJtStftt BCB CBB, Bit® BCBl Bl—'BtOfB CBCT 
fttoB-fti to CfBI CBB-^nifl meta¬ 
morphosis BtBtBJ BCB I RIbIB 

BB BJt«tf5B CBPB thyroxine to BtBl 



1979 J 

»ic^«ri ^cjR Sli^ « 
H:*iiFli uifijj ^rjtstfw'em! 

cf<fl c*ini •« ^ «1wii 
(ngietamorpbosis) | ?rrtCSl T9 *n 

VI ^ OfW '6 ft? I 

cft? W9J c? cnffPtPlf c«r«?'tf 

f ^ acid u)?* alkaline phosphotase*^ 

•rfflft*! ft? I ,f^ ^tf^-ffi,-«fl? 

2 tc?tpf 4? n^ft*i cm ftf I 

oqfv f^iitif f *ff I * «SlC?tCf? m 'il?¥f *f?**»tc?? 

?[e?i I c»tt*rt»pit3f 
icfwi« iif^ ?fi cftf vf f^c? 'srtf's 
fCff I* fJtStft? ?MtV? ffCf 
Wcbcr-Ui? fCf *iait»rtn ^f? i C^*rt9i5caf? 

ftc«r? 1 CTCf cf ’t^ ^<sff 
tst^t-f ^CJ|%»rf <iJf*N na tf? Biochemistry 
of Animal Development” 

“Science And Culture’-ifl 
cf t*rNi5cai? «tfvtf^ §ciw I 

ft^ Cftf, fff ft^ 

4^ fJtC^f^tfl flt«tf^ ’^TfC^ ffC^C? 

w?*(< -rtft??f%^ f1«rf5 >rhrNj fc? i 

»ii-ffft? fcff «rt? f^’t^ »ir5tcf tc®r 

cft^i ^%«tf5pcv *i1wtwff¥ 
^twtf?^ frtc^t? fwt wt? 

^f^H «(tci (nrtcftwff f fTtc^%l vKt^ 
cftn^ft^? ^«t1 *if•rfPR) I fv fi 

ffvrtf end? ft ^ ^ ff fitc^ftfi 
fl vtcff ftnnN view titcn, 

wtcffi f%i ^fcft^ «rteff fl 


ifntff fl ftCT fm -B'!^ 

1934 cffftf ncff*rt?[ ffl I 

CT<tPR f^CT? fW f%f fJlt^l 

'Ttag, CffllSf C*K? OTUCTf Cf^ f%f CfW Wt® 

* 

ntstf^ V ft, cffPi ftflci 
fCff cm ft? I ftft? 1978 
ftffftf ftf^f 9f% ^tft*! ^nftPif 

WTCff cf fjtdffftf «r«^ v^ 
ntfjff rt<tfnff I ftfftn 
CfCf/5f ^lS|f^*N ffCff ftfCf? Cf'6 
ftatf ms fit ftc^ I ftft f^, 
cfcn ^t? c?c? cf% ft-st? ntfl vfn? 
4ttfff 1 fCff nfitftc*! fwtft fjtc^?i 

ffCf I 

cntntfp® <st? “fcf ncf *-Cf ftcf cnc^f 
Cftcff f titc?? fft I ff jtf »4)f nift<sttcf? 
ftftfc?? viif fst^,—(St? ftc? c«f?fi cnc?- 
%ff.cftntfft^i ft?cftntffti;^cffl «*tff 
nc? cfcfcfft? c«r?f 1 cncfflftf fttf i 

ftw f ff f tf tcf? f ff cfff oifi ^ 5 ft?ft% 
fcf? ^f^ ? ?r%f? ftwf ^-4fil cfcf- 
cfc?? fcfj cfcn 'eci tfifff-fcs^ffl,— 
ft?cf^ «itfcf? ^ftvtcf? ff «rtc?tff 
fKf fcfc? ff 1 ftcf I 

«rNt? ^ffc? %tf ft? fl, ffi ^ 

W,^ ft? ^ , fJtftf, ftc? vet? CflCff ftit? 

vetf vetftcT? fcfi^ c^ ,vrtc5f r 
fhfftfp? fcf^ fc?—fff? f^ft% «rftn 
nt? ^fcf ? ^?c«i, 'ijf ’^cnur? cncf ^? v^f 
fjftcf, <ff cftft? cncf vet? iff 

Cftft? ft^?5ftc? I 


viflff ¥tf ‘Science and Culturc-Ji tftftRw ?c?c? . 



fesi^f ^t%5Tfl 'Wifsr 
jpl^ii «ft?i fm »fi«i^^]t^ 
’iwj «{jtt%^ m 

^l>lt{[ 'ec^^ I 5‘RI® ‘Interpretation of 
Dream8*-i4W <2|^ ^VO^KH ff’K^ 

f»l<(C»|5r—^if? 2467 ^^'9 «4tW, 

'Bt^c^TQ «rlf^ «rt5 »PnC-i1«r w ^ili 

»iN<iJtf5 Jiw vfl5i I »iifi?i ^tnt« 
?[C«fe ^\ ^ 

^1 C5i vucf^tm ^ I 
vD^ »i^<rtfN ^jt<tji 

‘Psychology of Everyday Life’-vJ| 
f^flcsr^, ®<iftf^ >rN«(ji^c^^i ^*ni 3raic®?i 
C«f^ 2467 

365-®^ »l*N«IJl I ^t?l csti CT 

cn 365 f?W »CT 
365-^^ C>l\f^ 5t?I iic=r?f 

^t«tj| ^tC5 ^1»1 

fl5«t^^^, 2467 365-«^l CT\f^^—^ 

^C5|1^ ^lijw *ItW I 

w cir«ii ^ •it’ttf^ 

•ifr^ftl^^ f^atcJiB «iW3rtari 

‘^Rtni^ *t^«t few 
. wwwtfl i^«c? wlRwtw w^i 
^TOI cwtw f^atw m 


C’rtfiw »R<tJl 

C^t, Wtc«lt5!l1 I vilW W-4tl wf^iw 
«(t« <ffiw*itt5[ii ^ w»otiif6 

r^w’^wt?! ffci? cilf^ I 

CT\f^W »PN«ilt^ •lew ?IWW Wt? 
wtw^*i wfw wtef, wtwtc^n ww cftw 

»tKf?i cw^ * fw’MIw owfS OTlf^ 

•TnWjI wtw C*l^ VxWltfS Wt?1 
cwtw »i*x«(jtw »it^j •r:[<?iie*f frotwi •nii 
(31 cwtw ^9 WB5CWI (3rlfifw »rx<fm 

fw| fw| WWWI » 15 CW W5(4tWW ¥ 9 ew *itei, 
»nratw w®tew ewew w? whi- 
wtw c^cww wtfl ww^J wcweww, 
WJlWtfl cwtw •IWttftW^ cw^ I fWx^l 
cwtsrt^tw wf^"P?[wiwtcf?i •iwoi^fww 

•PsWjtii^ 4wf5 wfwwtwt? wtewi •TnWjI- 
wwcw^ wfwcwit%w c^w »rx«(Jt«tw 
'BW^rstew wffc? wtew ctcwIw ftc-tw f^w- 
INew wtew 4tHl ^ wi; WW5 v«wwtew ct 
wt'e wwl 5e*i wl I fwi cwtw »nfw 
f^ew •Px«tTt?i wfetwfw c^ew •TxWJt* 

•ftew fkw cw«fl www^ i 99-'iw cw^fww 
•TxWJtflj ww wtwew WCW 'WW nw 99|5 
•TxWJl CWWtl ww WtfWfW 4Wl?l «ie5it? 

wf?1^ wj wtwl »ri^ I 

wfewfl wtR^teww wcww wte^t 
6^17 wewB 4^15 ctV^w •PnWji few 
fiTBtf ^t5WCfll ^\^\ Wt^l ^w 
•AW?! Euler CWtWfl Wefl%«R 1.000,009 fCifl 
^wS\ tsftfww »i?wji I f^i w^i^ftew fwfw 


•fkww ^ewwtf^ f«*it 5 iiitc^tefl&lt, wt^’nitwtf-soo 005 



(?r«rtc9R >i^<ntf5 ^ ai\f^ 293 «w wt^ nc»fi ii i f^i 4 ^ 


3413 fKf*l I Eulcr^?l ^ >ij^ »tlfHf«¥ 

% I Euler 

cwfiici, 5^*170 "srhi c5tw? 
<*rhr ^rofw 1 

(Pierre Fermat) 

100, ^5,598, 169-419 isfut*! 5f9C9r 

^ 9W f«f9 Off^nflciR *I^^Jtf5 898, 
423 «iW 112,303-419 ««ff5f ^ 

^ C9\f»RFI 4^ if9C99 ^9 5Rt9 9'»rst9 
C®C9 99^ 9C9C^9 

»r9 f99*rt9i ^9ii^t^cir9 ^<!,*rtir9 

f9<w9 «tr wfsn 91 

*19C99 9J99tC9 9tf^ 9f^9 ^9919 

9J99tC99 9^9 »ri< ?C9 9ftB5 I 1874 
’rfw ^t99*f (Stanley Jevons) 

f99l %tf «19. 9«f9C9I^“*tti95 f9 
99fP» •rfC9^ C9t^ ^f5 *rN9Jt9 W9I 8. 616, 
460,799? 9nf9 9tl9, ^91(9 9t?l ^9C9r^ 
4)^ i2W9 ^9 WfC9 5Tll ^9*1, ^9«. 

C9lf*IW9 999**1 9C«|1 *l*9Jt^ I 9^999 

‘49fl» ^ ^9t9 99 ^§1^9 Wf99t9 ^91 
C«C9 4119 99*9« 9M%99 I 199^ "I^tfl9 
*ftk9F9 '9Fti:9 «W 9'*^ «?f59 C9t^ 9’1 
09*9, '9t9C^ 4)5ffB 9if9^ 1,1^ 9?Rt^W 
C9\f99f , f^9 ^9C9I *ftC9 I 

C9^fir«F 9C9l 96.079 ^19 89,681. 

C99f9 ^95^ fIcsR ^Ir® 

ff59 ^ 4I7V9 9t9 9F91 9't9tf9-lt9ir I 

^819 f9^tf 9C91 4)^ 9tai '9t99 *at59l- 

9f9 C9\f*W Tv<(Jl C9^ 9tl, 


f9Trt9 ^t9 9C9 91 C9Cf f9^^9t^ 

9br9F '99-19 C9lt 9’x9jt9 f^fwl^fir 
9>1^ ?li>C^ ^•It9 1918 9tC9 Cf9ft99 
'§tlfl9 9'9*9J 9ll^ 99 ; 9*199 1-C^ 19 9t9 
f99C9 C9 9^9Jlfi» *ff9t9, C9f6« I 

*t99€|9'1C9 9C91 1-4)9 23 9t9 

t99t|%«9 C9 9’N9llfi» C991 C99, C9f6« 
C9^ 

9t9lf9-tl9if C9\f99f 9 ‘n9i1 

f9C9 4)918 9<i:^ ^«f9 9'9C99--9l9 9l9 
^ «<9 9*09*11 C9Vf^^ 9*9Jl«f3l9' CTf’fW 
111 'ai1?rlll-^ 9C*I| C^T99 9 *n 9)19 99lC9C-t 
4)^ 9l*?f9 9rff9f 9C<9 99t5C9 C^8 9*99* 
9*s9Jl I 


67 

1 

43 

13 

37 

61 

31 

73 

7 


^gC®fl9 9llf99* 9’fl 9<C9*cai9 C9 C*f 19 
9l9 91 ^C<9 99J9*»^ C^f99 9 ’n«IJ 19 C9l99'9 
111. 4)^ 9llf99 9C<9 C9^f^9 »Ps9jl9lfe 

I, 3, 5--‘^*SJl% T® 9lC99 aRl?(9l99 
9tWlC9l 99 I 

^^9 9j1f9^ 9-*fC9r c8f1 C9C9 1913 9fC9 

J. N. Muncey 1, 3, 5' *it®I1f9 C9C9f ^9* 

999 41^9 14‘.f8 JT'^Jl f9C9 4)^81 

9f«9l9 9<Cfa| ^«f9 9F9C99I 9‘*1C9Cai9 

4)9 4)918 9l99*f 12-18 9C9 9 n'9J1 

9l9 411^18 9ff9 9l9 95 ?i 189 99r9*»1 

>rN9)t«f99 (91999 4M4. 
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r 32VI 6k ^itf\ 


■ 




411 

797 

19 

29 

313 

31 

23 

37 

89 

83 

211 

79 

641 

631 

619 

709 

617 

53 

43 

739 

97 

227 

103 

107 

193 

557 

719 

727 

607 

139 

757 

281 

223 

653 

499 

197 


113 

563 

479 

173 

761 

587 

157 

367 

379 



241 

467 

257 

263 

269 

167 

601 

599 

349 

359 




331 

317 

311 

409 

307 

293 

449 

503 

523 

233 

337 

547 

397 

421 

17 

401 

271 

431 

433 

229 

491 

373 

487 

461 

251 

443 

463 

137 

439 

457 

283 

509 

199 

73 

541 

347 

191 

m 

569 

577 

571 

163 

593 

661 

101 

643 

239 

691 


127 

131 

179 

613 1 277 

151 

659 

673 

377 

683 

71 

67 

61 

47 

59 

743 

733 

41 

827 

3 

B 


13 

11 

747 

769 

773 

419 

149 

751 


W 144-f5 CTVf»l^ J. N. Munccy*«qfl ^IJtfir^ I 

«*IW^ ^ ^ »r>^3l 4514 


^9 cfk^ >rx^ 

C5^tl fn f^9t9 >R[99tC^ «f?f*l 

TOJCpI >RCWI ^ ^ Cit I 

tfl^t't fe>CT VI^ ’Tn’UI ^’TN 

C4 N ?[C9ii >rN<tji, 

1 cwCT *itf ws csiVl5i^ *PN<(rhr 
•nwnj >OT 1 cfT’t 9WI c^ >PN«rjtf8 *ft«^l 
9HC»rt 

(1x2x3x5x7x11. xN;+1 

^ ^.np»fc^vii^ >rN<olfSN-4i cTOj^^ 
•4911 CT^f»f9 »lv«(l1 I 9tfl*l N *rtl CT CW\^ 
CT^tSiw >p^ '4f5 »r(<w*f ^91 ^ I 

9tw^ ^ I ^ 

9f 9CT ^ W >lt5lw «lf99l? CT\fir9 *p^- 
lfi|^<19W^^C»rtl fN <4(8 W»lt«a^l 


9W4 *rt« 49 CT\f99 »PN4n WW C4C1?. 9t4 
4WJ 44C5CT W 4W1 
(2“*‘»-l) 

««9 4CTC13,376-f5 99 I 1963 »rfc»! C»t4t^ 
f4^fiR %ft9t»IC44 «<19f5 9"^CW 

»rt?tC4I *rs«fjtf5 f9<4 9C4C^4 I 

94C-tt4 Wt4l C»t»I ai^t»I9 »^47t«f»r fPf 
9t?t 9t4 »I9PI^<tjt4 C9t9 CT4 C4^ I 9t4OT 
«W 9tPr~C1^r^^ >I^47t«lSre9 fK9 C44tfl 
^•tt4 ^ ? >11W *l9f9 45411 1 C«f59 9tl« 
951 >Ps<tjt9f9C9 *11 *11 ^5<t %1 C4\t44 
>Px4jt9l4|59 Itl flCl 519111 91915 

f3r:»I59C4 >Iill»rt5*t9, 9tl 9(411119} l1l« 
9915 ltti9 1% 1^ 99^ tfl^tl 99J9 
31941^ Cl*rt9|9 »l^4rt«ft59 4159 <;i?1l I 
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tterc^'dwB^i ^ a^ 1^ 

^ Etotosthen. i ir.b1»R ^ CH,, 

HW»|R,K, W1,Pct Trt%, ^ -« 

4ftnw JI^(tm Irtwlwiitw»l»wfif «nu^^ 

y.B1 R ril TO ^ I I «w 100 ^ I on ^ 100^ 

wfiiw Wif vi.^ «rrr 8 wani >rw» ii, 13.^«jtf|?r «fif^. 

«rWcfl fiirt 5c^i tffutc^ ^ ^ m 

2 2-vj« *PN<tJt«f9c^ >1^1 trr^^ c?<(t^ ^ !• 



4 flnCT «, 26 # c#io WJ 1 *rt wi n^ft, t^-oi 
^flow. ft! ifiwt»«i-«n^ mi\ fiai4 -w* «wioit,), ^, o^itcw 
«'> W 011 of,, 1 c^Ao f^ au^ rtWoft ml? ^BPift, n cot? 
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»rN<f «Vf9jFw 

^*rt«f^ ^taii ^«rtw*i 100 

2x2x5x5.»iRI«*fq'9I! vim C=ft^ 

frt^p^r^n lOO-c^ ^1 ^11 

f^i^ff c^fi\^ vsl^C9i <i.^?ri 
<sf^*rwf’rj I CT^cfcai lOO-CTs 

2x2x5x5xl, 2x2x5x5xlx],. 

>Pn<ijN JT’JTH C>iZ^ i-c^ 

Eratosthenes-viliil cB^IB fttSR*l 
c»i«(i 3-4^ C5« CT CTt^r oi^fSr^ 

6-^J cm 1 C^*lt 1 I CiTH 

5=6xl-l 
7=6xl+l 


(i) 

2 

3 

5 

7 

(ii) 

11 

13 

17 

19 

(iii) 

101 

103 

107 

109 

(iv) 

191 

193 

197 

199 

(v) 

821 

823 

827 

829 

ail 

\ 

WtiO'? 



Erathosthens «(^« »I?l?l»rtW’;F aJfawlfB 
5t^1 »lfw C^t^l W '«Itf^ft4 CT'?, 
»t^«I cn\|5|^ *l^«fI1 *rttfB 

»i««i m CT5 I ^t^\ 

c>fr^si «pi-rtTjf^»r'»{w C5^t ¥Cfl'6’8rf«r *rt« 
^ cft^ ntc^^ f^, 

fww *i’<(Jt «rNl »r«’T I 

1640 >jtc«i ’tf^w ^ 

«rrR’frt 

firn^c«R « c^^«i^tai afN^nt^ «»t^l 

^tWl ’^ilfB^I— 


f%*N^ 71-6x12-1 

73=6x12+1 
ai^«rhi1? ^1a[2-»<w 
CTVf»i^ >rN«rrtc^ ^1 ^ 

Jfv^tJl, C<m^ 29, 31 i 209267, 209269; 
1,0C0,000.009,649 J\V. 1,000,000,00 ,651; 
I 

1 10,10 c<c^ 20,21 

ms 30 ^jtf? f^fS TN^tJt^i ^fff 

C^t I f^9f »Pv«tl^ 4fB 5«^ 

m «ttcf 'ipf* 1 c«K^ 

5000-41J Sllifl lOfB 55110^151 
C^'NtWt’T 51^7 C^Oj I ail if*fi» 

(vi) 1481 1483 1487 1489 

(vii) 1871 1873 1877 1879 

(viii) 2081 2083 2087 2089 

(ii) 3251 3253 3257 3259 

(z) 3461 3463 3467 3469 

/ 

2*" +1, n-1,2, 3, 4,.|<»)tf?l 

ai|’?aifBc« n-1,2, 3,4.^>rtc»r 

*rtl 

2^'* +1=5 (n = l) 

2^* +1 = 17 (n = 2) 

2^“ +1 - 257 (n=3) 

2^' +1 - 65537 (n-4) 

*tpf v£| »rx^ c^^fi 

jptfl’Thi 4it4 *ttu sfrttH ’iRw 

Euler orrtC*|3( n-5 aw CW^ 

Vx^tJl *tt«l1 ^\ i 4,294,967,297 

(n-5) llC»Il 6,700,417 641-aiu tW 
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*rN«Jji fH<m ^ -ipffS "W la I •rti 4ii*r 4^18 ^ ^l 


n*-n+41,, n = l, 2, 3.Nltf? I 

*?;? n -1,2, 3.c*K’l' 40 *rt« 

*1^ CTt% *rN<lJl *tt«11 ’111, n - 41 

41 ><“4 1-41-41 ■ CJl\fi|^ 

sa I 

vii^ c*i\f«ff VN^tJt tc-a 

*fW '4^15 ?ifi[^ 5«8 C“R ?(tai 

»rx«fjt« «aiin®tfl >nt5i srf^s ntw 

I "531/5 ^C3f1— 

n*-79n+1601l 'ii^ »3;cai n = 79»rtl 

^5, f%ln=80 

=*;->itc9r 

80 • - 79 X 80+1601 -1681« 3 x 17 x 31 
^Jpr4' RatCSfA 

1^1 '5t4c»i *if«]^ 

CT C*l’/fSl4' >r *«01 f5l<Cf?I SI'S 

*R3f9 f%%'a»nrat^ 


♦itaa flw c^a[ 

•rtaj'W cft*t 

WtR^I I 

aW c^ »rN^rjl f5i<n?i 

apf5Cl^ "531 cs^t «t?t irtcn 

atw ^vf*m »rx^ 

»I1^ ? sifi ’I•^^1* 

?f»rrt w Jicw ^1, 

1W1 ^4 Wl ? *a 4ll'44 

ii^csa »i^a ^ >rs«rrt5rNt4 

^ C4^ ^C4 cmm\ I 1 c«iw 

100-414 400 C4\f»r^ »Pn^I ^1 26/5 ; 1000-44 
4C4J 168/5 i 1,000,000-44 4W 78498/5 j 
1,000,000,000-44 400 C4\f^^ *J'<tJl 

50, 847, 478/5 ; I 4^ C4\f5l4s »rN«fJl- 
f^W *rs«tlt^4l %4 'St’f 5fC4 
^t54 c5f49l/5 ^«f4 4^41 4a I 


»iajt^4i 

1—N 

C4\^W4 44411 

«i«*ria 

1 

logn’iN 

Deviation % 

1— 100 

26 

0-260 

0-217 

20 

1 —1000 

168 

0168 

0145 

16 

1— 10« 

78498 

0078498 

0*072382 

8 

1— 10* 

50847478 

' 0-050847478 

0-048i54942 

5 


4^(;i»f4*l/5 C4t^ C4t^^^4/5®tC4 C?41 4a C4 
4ait^4l ?f<64 W 4Cf «rtC*tPf f^tC4 C4*r/»f4f 
4*4^4 *fa4t«| ^405 4tW 4d?, ftl 4»44^ 
'444 44»fel ^4-41 ^ ^1, C44tC4 C4^ 
»!*4Jt4 ’^ai'4 4C^1ni^ C4t I *rN4jt^l4l ^ 
'i c:4yf5|f *Ps4it4 1»f4l 4t4 4t«4t4 


4Jt*ta/5Cf 4^/5 4tf4fa^ "?cai 'St4st“[ ’441 
4C1C5 I *4^ 431/5 ffC4 C4 C4Ft4 4’N4Jt^4t4 
4C4J C4\f5r4f »n4Jl ff ®tC4 ^1 Wt4l 

4a ‘44 *n 4^ 4tai/5 »|*43ta4itC44 '44^4 

^aftC44 400 ^454 I "531/5 C4t5a/5stt4 

4^; i-c4cf C4 <4Ft5r >rN<ot^4l n 
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'« 132«^ •p.im 


VN<fJt?l "IWI ^ N*«iW 
•WtfwiW tffft >prN I 

5|< *ltftw N-am 
Tlvf^ Tfc^ ^ *rrt^ 

^•rt^fN c^t^ 

ffw I »?aifihi ^1^ ww c«fp»r N-Ji?j 

^%hi5tc^ irefli aicitwsi i 

>rs<(Jtfl *?ca«i ^ 

4^’n cvf’r ’ftftt®® 

fwtKtfll ’^??»ni*l ®1|1 ^f%| 

’f® -Pit^?r C*l»l*ftCl Hada* 


^ «l| fSlWvtl wl 

K«rcf viRt »«^!r3^®pw 
M. Ulam 

•l»l *yi1^ » n tCTfe ^ ftl (Los Alamos 
Scientific Laboratory, USA) *tfHi^T 
M. Ulam C®t^ ORFfll C*lfSTS|tni ?l<( 

««®f5 «ilWW artPW 

®=ic® »wi «w ^\ cmi 

srt^ CTcfe <siti:f^ in 
^■m^\ c^f^it^ c^t^ 

4®i?l >jini fka ftii i *inr ^ csw 
artel'll irRj^rfsr 


m 

99 

1 CD 

1 

^1 

96 

in 

iJ' 

94 

93 

—, 

92 

9/ 

65 

64 

63 

62 


60 


5ff 

@ 

90 

66 


36 

35 

34 

33 

32 

m 

5< 

(§ 

m 

36 


16 

15 

14 

M 

3^ 

55 

89 

66 

39 

18 

m 

4 

M 


tm 

54 

87 

69 

40 

11 

6 

H 

® 

m 

28 


86 

70 

ia 

20 

111 

J 

9 



52 

85 

Wi 

42 

21 

22 


24 

%s 

26 

5^ 

84 

72 


44 

45 

46 

m 

4S 

49 

50 

iH 

IM 

74 

75 

76 

77 

79 


90 


92 


Ulam-4^ 1 V® 100 *N® ntiw OWtf fSiR® I 
CT^ f5 flw ®?ii ^om I 

mard am cNintH Vallec^ Poussin ai®l5 “if^® CWtl 1 Whl® *r>'*n1 

®ft»i ntlnf^RF t^owem •itftCTj'jpirfii^- fJrtn ^riitcsr?! I ®1®*ii n«t»r 
w®l 4t?rf*i am ®t?i cfW •I'pc’il, mittiin f^cwtCT 

OTH tmfimi • wh i w cff<K»R «rti w 

41^ cW? ^ c*h^ mmi- a® offlB susicmitf ^ 

tl^i <ft® ^t«iw *»n ^ i • ®wjt*n uiam-ofl ^ 
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19791 C*ltW 


1 100 *t^ JTs^fJl twr CT\f5i^ »rN«t]i- 

1»f3|C^ ff« f5f^« ^ *nR^ ’J^'N 

cf^rfcTi I 

CBtW *IP9 

>rN«fil 

^KSI «ltfl vi|^ ^*1tCjl 

5, 19, 41 aj^*N 71-C^ vil?pf5 ^Pprt«f1 

4xM-l0x4-5-il?I *!t^t«I «2t^t*t ?rfll 
^ifw x=0, 1, 2 3 ?[<[ Vt^CSf 

flt 5, 19, 41 

^4* 71 I 


X 

y 

- X 

y 

0 

17 


19 

1 

23 

2 

29 

2 

37 

3 

47 

3 

59 

4 

73 

4 

89 

5 

107 


^¥Jtn^ Ulam d?f^C»ni ffc^ 

wff^CT •I'fj 

«rt*rf^¥rw ^ti f5(«^ ^ 

«rt»ir» ^ I c^csra c^ca 

^ ^'h* ^ '^Vs ?iff 

I7*c=f c^m «c«t -if^ ^'T^i 
^CST *iP«rci^ %*R ^ I 
10 X10 vii*c^ ^1 c^t^^rl ^C9ii I 







■' 

-, 

109 

lOS 

(0" 

«/ 

80 

79 

78 

77 

76 

75 

74 


106 

c^ 

00 

53 

52 

5/ 

50 

49 

48 

0 

72 

(05 

83 

54 

33 

32 

31 



46 

71 

104 

84 

55 

34 

2/ 

20 

® 

28 

45 

70 

103 

85 

56 

35 

22 

® 

18 

27 

44 

69^ 

101 

86 

57 

36 


24 

25 

26 

43 

68 

101 

oo 

'vj 

59 


38 

39 

40 

4 / 

42 

67 

100 

CIO 

(X 

@ 

60 

61 

62. 

63 

64 

65 

66 

99| 

© 

90 

9/ 

92 

93 

L - 

94 

95 

96 

. .4 . _ 

97 

9^ 


4x* +2x +17 Wl X*+X+17 14 ^ ^ f^<lt’5 ^itf^tfl 
C4\tir^ I 

^fiif5t« atwtwt?! HRi of^iTfCT cBf^ c«rc¥ cr^ »itc^ « x-^? 
« 17 C^ M^OfB atfla «(STf^45 «W *|*s«rjt«f9| 

'•U >rN^Jt«C»rtC^ 4x» + 2x+17(=y) f^C? x-^4?| ftcsi?! vm 

!%<? ^1 x-4?i «nrhi^ '« 4i*rNrf *rN«rTf«^ ^?ic5i 

y-‘49 f=nif9[f^ STt^T nf^ x-4^ ^ f?CT *4^ dN«ifB 
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x® + x+17-il?l *jt5tCTI 
^1 ^1 ’itwi »iWc<ii x=o 

cw x=l5 ci(\f9r^ >n<fjl 

=Wl I ^<111 l[C9i1, »ifi^ 

a«itf5 17 %ii ^ ^9 16x16 »rttwu 

c«iyf*i^ T4rf«f9r I 

10 X10 cw 'll 

f^C« *rtllWJT I 

Euler-JI^ i«l?ff5 (Pi'lfiw *rN«l;1 ^ai 
^•>1 x®+x-f-4l, »rf^tl^I 41-C^ c^fg 

4^15 nf^ cfl«n ^*t^i ^ I 

’^aifs 41 (;s(t^ 'Bffflv 40f5 
*n^Jl ar^tl Tf?! -ii^fB 40x40.?fiif- 

^4c^f5 4 *ii? Ji«i®i Tt5t^ I 


( 32^n 6i mr\ 

4f^?i cnt^c® «rlc«it5=a 

*rN<i]t?i ^nus CTt!f 

'im c^^r ^rt^ti 

f^^'i I f?^ Ulam Ulsf f^fir^ff 

W C<K?F '«rf501l 

^C'ilttw 

UlanniH f5l1 »I*N«(lt^ati:?f 

Ulam-4J9 ^'§!^ 


^gsf g5?n gi?|ci... 

itrfl^ttfi (mm c^*f 

C^ f^t% f|5I31t^ 

3R»[S 5leTC^ I 















































r#! I «ft5l^^ts! 

vil^ ’Tt^’fWf^^ K9I I uwr 

51 w I aju «tcvt«rff^^e 

«^cspp 1 

»l*f>rti1 »ltc^? slfsc^sc?? f^c»l«^ 
Yn'ICST® 41 


m 

'St^c^ fiJt? ?rf^f5 wnt? I 5|i^tc| 

’Tfv»r1, ’ItSitn 4Ts 

’Tf^ *tf^?k*i m I *rt«(t^*r^: 
Jiit^E^s «i5pc5i^ 4^ ntw ^^*15 ^ I 
*ltsl 5!tJfhl*P8: 175 

«i«c^ 375 c*i^f5iiJ'hi 4 ^n ^56^1 





Wtill «ltC5l »i<’tf|t »1‘^ =lt>ll CUC^ «{t? 13.0 fij^lOTil ffmt 

r^®t^?I1 ^tg5|f^?(1 ^iMajfSsil c< 1^5 ^ ^ (Science Reporter, Avigust 1977, 

«ftC5l^ I 4f5 ’ItC^? ^i^ I P. 524 I 

^'fi»«ufcnt»rti[1wf»iiilI 4^ ’ito 30 c«ic^ 36cn!%f^^ti 

C«11: Si< d*plc?lt« ^8 ^ti^Ttni 



2^0 mm 

*1^ ^ I 

»it»n oirv cwt^ I vflfl 5twl w I 

7*5 c^tc^ 

*rt« VttC5|l I *tt'it«^ ^51 
>4^1 6aFf^!l «(tc^ I 

C«fS|t? ’tt^flfl «Sff% c«f-l 
591Cf I 

CT t5^ c^ si1^i 

I \5T c’lrc^^ 

«S}tff«?P ^ ^^9 

€(^f« %*TW 
4C>lC^ 1 f^C*it^ Olt 

^rf^ci «re«'Q f^®rfl^l i 

>^13! *1?; «15F 

^CS(^ ’IMitsi'S 

c*tc?ic^5i I 5?wj ^ *it?- 

C*|5dM^C5ll| I I 

^]t« ’iflfi c?«ti (Mm '5(jt^- 
C^fSR ^C??l »itiim^=r'Q 

5fc^ I 

«j^j^ c«f-l«f^c« 

f%n •tlt’fi mm i 
§*r^ ^tcf« ’itcw^ 'sraitsj ^*tt»ftc5rfl 
J|WI 

^Jtwtpcw, ¥t^cfet^?5|, 

«ntf»P5' l«3tr? I *Ri *t^« 

'615 f^C*K^ Rc-R ’It!f C*WC^ I ^ 
^nr«r|5r«^^ upR« 

I 

WSlt^ft-lf 'Q!5 r?C*K^G 

I ^iRtarif (O’Oi fifSiatM 
4tf« C^to) «niC’tlPW 
^^1 ^ •c^ oftri ^ ^ <r^it’rf*icf ^ 
•ttf^ CT? I ^•iw'e 


16i 

(1 fi[^m «tNl C¥%» ) m 

^ ONI C’K^ I 

fwtflw? ^ ^»1 «rar ^‘nW^ 

«rf^ «t?i 05CT ' oni «% \cii^ 

flop I *il^«fl 

^?ito* ^081 I Nw 

<SftC’l?l W9 ^ ^ 

^'ff^tcn?! C?lt^9l <St5*l I 3)^ 

\5| C«IW N Cfl»lNf^=J 

srtirtc^ !ai I ^1 ^ 5tc*t 

mi 500 f^aTN 

4?!^ I 

^t^l oatN ■'fMm 9m 9 

*11^ »i*f’i^ta ’j*! '®f^K I 
^sf iSj^«l m 'Tfc^ I ’1’^' 

’I’lt^l ^ Olff m\ 

’Slf^^sl M\ «I3F c<tc^ 

«toni *tc^« ’Itc^^ ^ spttfti I 

I ^ 

I C»{t 5fN- -^^1 €l' 
^Jtfiic'50 ^0»1 I "^1 

^Jai<^ %t^ '^PN «fC3i^ ^m\9^\ 

^ ^ ifl ^ liil I 

^'^5* usft ’TtCl^ 

VtOfU ^'<1 f^stc^ *^’f’Ntfl 

'«[R^ (Science & culture, 36. 

P, 463, 1970; ibid, 35 P. 212. 1969) 

«»it^f^ ’Wton »r®^. ^ 

’I^^OS CT^ CBJlt^PN WMI c^«it •t^’JtC‘1 
TNaf^ ^11 Tfw I 08^^ *^1^ 

NNtofi Wei'S 5»ic^ i cNI 

^ *F»f iPJftWI 

'QC^ '«Nt^ *ft08 ^ 

«*rtif^ ilaii c^ ^ti I 



^.1979} 9m 


CTi*rhi1^ c*in ?5»i c*i^ »piw^ 
^ c^ «1 cit^*i ^1 cart I ’Tt^ 
siNt? w ifftil ^ «nrcw sto 
ntCTE^ ’ipr ^rMil ^ «itwl 

CT »pini ^ *r(CTi ^\ i c^t*( 

fwrfr ^ CT t^3ftoi*n^ 

^CSf STtail *tf?TtC‘l 

iftC^ <i\ uiaf5 ifC<^*n 25CW5 I 

%3Ptni'‘t5r nt«<i=if55[i 

’itt^ 6tw?i ^^ri—‘flp® 

s(tc5F I c»f<ri c’tc? c«rc^ *if^5itc*i 

it«rhi 

»It«*Rf8Tf^ 5t^ Iota'S ?? I 

^'*.*19 5t9t«^c^ 4rf^*CT9 *Wl 
totnife 5991 

’•11^9 Hfl 

«*Tt9f*tC^ni ^25, C?l»rf9f^Jf« 

fetc?i“R c?[»R -rr«it9 

f^t »lt«H ^9 ^9 ^CSlK^l1»9^ 

I %«ft««*tii 5t9t«Ric^ ntRra 

«tf%Tff^ 9r9l 99 I *rrf^ »rrftc« 5?re^9 
9I9«fts* «lt9 45 C»rt^Pi&tC9^ ^ I ^^9 «tf« 
*!tf^ ’It^ ’rtc^9 <srf9 30 


C*Jl*&f^C99 9911 tft<it9t9TFf9 C^ 5t9tflRr 
9tra C9tcf9 *n"»K<srl «rt»R:« •rrc9 ^ «w 
9t9t«f»rC9r 9tf59 *(tai (15 C*rf8f9&t9f9plS ) RC9 

C5W 9t9c9f ?91 «if«9t«ir=r9 'fl9fTf>i *rru 14 

R9 '®l«9 ^9RI 9t^«^9 C5f»r> 99^(9 I ^CS 
9t9 ( «fJtC9tf^l9 9t5IW& ) 5?tC5I 
^ C9*rf9fnC99 9tan 9t?C^ *\1C9 I 

^t9 ’ft^«fil 9t^5?t9 ♦tC’f 

^9t9 I %a^C«r C9rt9 nt^-f®CjftC9C&a^ 

«rf9 mt 9tc9 ^11 

»rf9t9^9t ’ttCf ^9 «(« I Cf\ ^C*f^ 
'i9t9f9«| ^Jt99sF I 

vflTpsjtai 1®C3FfC9“|3f •t'af«C<5^ 9t^%1 

*lt9C*r9f59l ’rfC59 5t9 «r<9«9^ ^r® *ltC9 I iflC® 
9t?i:9 i *ICf 9C9 C9C9r 

C9-Tr 1^5IC9 I f9C9C-l9 5tr<[«n CT^tC® f5fC9 
C99t9RR« 9^tff »rS9 9C9 I 
9F9I?rW9 P(9^C9 C9t&tl%9‘Tf»I 9tC^9 
*1’»f9i f%C9 =^9 C9C«fC5*f C9 'ilfS 

9!t«W I 9f9« «t9r»9 f^9 9(tC9^ 

’ttC99 5t9 *ni9, 9fN5Tt9 ^«tCifC-l9 

vii9^ C99t5w^ ®1 '5t»r «f9iii[ I 
f9wt^9l Rfaa ^c«f *rtfe9l cnws 
’ft^ ^C9fe9r*r I 

C99t9Rf9 f Rj 9 ^•tft9'Q I f%l 

^ tfrtff«9' ’5501^ «f9t9l 9l^«ff»]*«1- 
*rf9n9f59l ’ttc^9 49 «is^9 9:31 1 



'fl ^51! 

fiinff c«f«(i ^Vi I -1^ wi 

^PN^ntfl »i3il^ 'BTf^ 

1 «rfc^ -ipsj 'Q 9tf^ I aj«(tcsi 

5|^ '« '4^ f«^f5 ^9|t?i jfirtci-i 

Cifatl ff5 I <2(1*1. « 

\ 

^tcns m c®tc^ I ?ii^ 

() '« ^t'f?r 3(t»(jc^ ?P?IH1 I 

*r(«rl «(tC5ii »it'8f5 ^c<i( »nt, 

CWlf^l *1511&I 

's(c^(c^ *rN>9 Jicw^ 

<ttwsi I 

’TtJ? *1?(C5 »(tll *(t«1l1 ?lt5[ I 

^5T, iftnt^r 4(^f« CfC-til 
^1131 5f8 €tT55!!( f|9(| <2tt?t!f 

«f5l '6 .^C»R 5 

%, nc< *rvff«?i R?ptpt<( 

5 ^?i 7 tc?( I frsri *if(c3s^j 

idc’iK >(« I »ifir® 5 I2f5 Jiirt^ 

«(Ht3f«: Tfai I 

cmt »i#t3s-r?(®t^ ^ I 

4(f«^C^ Jlt^C^Ciffl *i#l« vil^ 

3||^35 I -IC^fl «tf5ip 'SrNtfl *l«ri'» 

«l^t“t *P« 1 

(2ltf(si «tfTtSJ <3 *(f6t«J >f«rr« 


■wtc^ c^* 

i2tff«?r *(ft5« OTfl I vii^ 
^t^3l1 *(C^ 

^«3f =f^ I *i’e(f« 

2if5 Sffwf ;fC?[ cg|^(^ up? 

musical scale apf^’^SI f^Ct5 

f?C?C^5r I musical scale <2|tBl^ 'Q 

«lt5J « *rt-5t^r, '8 ?tf^*f1^j 

cmt Diatomic 

scale 8 Equally tempered C^5|c<p 

c^-c^r <2(<!t5( 

240 '8 c*l^ ^•»ft?P 480 5(3(1 ^nC5 I 
Diatomic 8 Tempered C’fC®! '2}‘<’( 

256 uj^t c*l^ 512 H^\ ? 5 ? | Diato¬ 

mic CT^5( C, DO ^1 SA-c^ Keynote. 3d 
tonic 5(3(1 IJK I ^ilTOI Keynote-c^ 

W Tempered Scale §^H^5?f3(1 

3F"^tf 256 8 512-3( >15(J3f58^ 
12fB Jfsitil^tw 5^1 ^ I 

?5C?IC^—( 3F) 

5Tti-3?'^c3( 5ia, ( ^ I 8 (n) f^w* 

=!rr«(twl ^ai ^3(8 5ia m 

5(1 8 csr& '^8fl I csf& ^1 

c5(^gt:^3i »rs^.?(«i I ^ ^ 3(^i( 33 

«rl^C9itc?tC5( C5(.5( c«r3t3i«fgf apit5^*itc3i »itwf5i 
^t31 'HtC^F I 33SI %? ^1 1113(1 53 

<2(C»J^ 3t3 3[3 

53 I 

C3t9(1 8 33F ^«(3 3rri.mif ^ff5|C3 3?f3^ 



1979) 




“tC^ ^*1% I ii)«ltC^ CT K?JC*ril 

^ ’^t5!«?pr «TC5i I 'ii^ «n»c*r9 ^ 

Ww ’Jt®^ ^ ca(^«j—^ (JJ!^, 
8C^C9fl), ^ ( ?FJtf9WtC5l^ ^- 

(prffsfft^r, 'si'sftiT, tfrff%)i *r?l*i5i 

^ir >» ®t?r ?is"prt? Wc??i 

I Cla-rione‘‘, Oboes, 

Basson ^'5Jtf??l C^Tsi^tar v<|^f5 ft® 
"fill I Ttq58c«?i ^irc<i^ 

'Sjtw I cavity 

5t?l ??? 5? I 

•ite^l f^i c«ft5fMc5r ^ 'Q 

Ji^9f 

^IN ’IC5I ^-^’tC^tt^l ^1 ^<ti{ HCSTU 

t5 1 

^ '•R I 

f^C^tC5!l ^1 C5t& C<ft3l1^«(^^ c<^^ft^til 

(cylindrical) ffW 4’1‘ 6fB 

^1 5FRI ’I'Nftft 5tc«i =rc5T ^ or«il 

I c<tt5fi ^C9i?i »i'® ^51 ^t’lc’i I 

cwQ^l ^f? f^ifef^ 

C«Jt^1 ?5C'5 «ftc« ®C^ 

Tt^C® «rT^C^ I f|if«fn =5^ ■•?« C^ 
Sic*! C?<3?1 <i|f 'sr^?F 

^JT-C?«?1 «tC?l ^PC5I si^^J 

“ic^ij ^1^ 1^? I jf^sf ^t<i-=fica ^1 
'9(3 c<c^ u®ft ^511 sltc^ I ‘ilCIfd f^5l 
sf’t ¥51 5?—Pluokc I, Struck vi)^' Bowed I 

ijtcgi, j(jrc«Tf9rJr, ?ili»f?r, harp 
’Itift'ar Circi5 plucked m c*l¥tfl, 

®tsit5l, *ic^lf, ft*ri ^¥ltff 'St?^ 

53 I violin ( C5?t^ ), viola t^jtff 

bowed instruments, '4|^ 3¥5 


293’ 

m ?rai *itcflsFl, 'iwt¥, ^Jtf5i 
<4¥¥N Struck instrument WS. f^1l¥l, 
m ¥hrJll| C¥t¥ 51 C5lt I (?r»t3, 

'ipptw, ft*n ?ll^ tfl¥f¥ 5C1 ¥tc?w ^ 

^Sftw ¥C5 ¥"‘ttt¥5 w\ « 

^51 fiilN? ^^’15 ¥51 5t5 I ¥tC55 5l 
f^5 ^ ¥lt?5 iiN, ^5<I 'Q ^*15 

f%'^5 ¥C5 I C55M5 

i?t¥l ^ ¥t5 ^n5 f^5 ¥C5 I ¥tC55 ¥^s»5 
¥£31 C5 “t£5f5 ^ 55 ¥tC¥ ijff ^£55 5£W ^ 
'Srt£55 '*!£¥¥ 5?5 ¥1 nf55t£*l f5Tt£511 «(t£¥ I 
^&tC55 ¥t5C¥ pluck ¥5t5 ¥£5? CT 9lf¥ ¥^5 
•tt'Qll 5t5 ¥1 ^CSl¥«f*l Tf5^5C¥5 ^*tf5*tt¥ I 
<2fE¥l¥ TtS?¥5¥ fe*rK£*t5 ¥‘’HtP?5 £3151 

5tli n — mv/2L, hi = 1, 2, 3,., v = ^I£¥5 

% 

£55, L =»¥t£55 Ml I *rf5t55¥: ^ ^ iSlSt^ 
f^5 ¥£5 «r«fK 45 f^t5 «I9lt® ^5fNC55 
£lS£5 ¥[£5¥ £5*11 1 ¥”55t5 ¥f5 5t5[£¥ #t*rt5 
45* ®t5 ¥£ST 4¥t ¥'’5t£¥5 55 ¥5£¥5 =¥1^ 
55 I ¥t5 4^ ¥5W«%¥ n ¥*5t£55 5^5 ^55 
f55t£5 £*tl£¥ I ^5^?5«f% 5^E55 ¥tf® 

f55T5«) ¥£5 I ¥t5 f5f5¥ 515(55! 45¥5r 

'5t£5 ^5 SPC5 I 4^ 55 53 555 45^ '^ES 
^51 55 4¥t \3I’5£55 5£¥ #t<l£¥ 5tC¥ 

¥55 ¥t5 £5£¥ "I£5r5 ¥lf¥£¥ ’Tf«f¥I 

^♦t^C55 f5^t£55 *rr'^C¥J5 5t5l f5«ff^¥ 55 I 
¥"^£55 »T55 £5 £5 ¥t£5 £¥t¥ "5*55 5t£¥ 51 
¥t5l 5£31l f5=5^ (node) 45t 54tf5¥ 

•MHfJrflsi f5*?«f^£¥ 59(1 55 fk% anti- 

node) I Young-HelmholiZ'45 ^4 £5£¥ 
wt^l 5t5, &t=ll ¥t£55 £5 ^lff^£"f i»5:t5 £5S5l 
^551 Jt^Tl 55, £5^ "81*41 £5 £5 ^5C55 
5?C55 ^*1, £5^ £5f ^5«fl ^<>15 55 

¥1 I ¥t5^t?1 ¥¥t® ^55[5«f3I ^?£55 5£¥^ 

nf'«5l5t5l 5f5¥lC55 4¥-5^<H£1 &t5^ 





294 «ta! <€ 

^1 CToil 4^^^ 8?r. 16"t «l^f^ “The worth of a violin lies in the sound 

’?wf»r TfT •ft? TfC*? ^9f ?[Rra *Pr box, does not lie in the strings”. 

2f, 3 t, 5^1, 6i, 7i|, 9^ ’ilUsrffifSl ^ ’‘TWH m 

’Tf'911^1 <7f«flc»tCW, 2l, 3? 'e4< ^?i Tl ^ I 

cun ^ pluck fn CTt^ ^ ft*ttc^l 

CT-TfcJTi ^t^*r "f^ 5n I C5r«t^ 

composite string-^i)^ ( ^5 C?!^ «lt9 I 'flffii aJCT^ 

f^C? bifl) f^C5W*| (order) ’Trat^l’llns I 

8i^j ^C5?f ?ftc^ ^ ap'.in art^j t5 
C»f<fM c? Young-HelmhoItz-«ii? >^31 c»l^ ' ’itf I ^ Jpincsi "t^ W ^1 ^C 9 l 
^i»t5 =111 wvij ^ ^ I «tn?i ^1 br^ '^v- 

^tc«ft^*rhl ’1tc?j ^51 visjTitsj 5 ;)} I plucking-i« <srN»iJ 

'9 ^*ft^ C^C 3 f Cf^j iS{« 45 I CT 5|f5f& • bowed ‘partial-iilfl 

^n^?r 9rt« ^* 1*1 cs|%c^ partiaH^ *rN«trhi 

t *rc5i? c«ttc9r^^^t^ « ^«i>i5j sn^si^lr® •tfii’if^ 59 ,- struck 9^'® 

Prof. White 'Q Prof. Raman violin ^ I ^tC«rt ^^1 

•ft^ 9C3I9 ‘wolf note’ c?^ff?f | c?^ C9, n?I9^ C^ra 

uic^ 49Ffi5 fsrf?l "985^ c5ni 9t9 sn, *i^9i ?C9 i 'S'hiw thlc^t? 

9a^ c%:f iii^vcst^sc^^ ^C91 ntw*?! c^^- 

vs n^j IJ 9 I jfm'S sheet (plectrum) ftC9 pluck ^1 ^9 

Struck 9n c^ti?^ 9Ttcaf%C*ni "N fr*f1 (harp) C«W 

^intc^ri ^1 *19 9C519 *bp i ftthi ftn pluck 

^Vs srf’ftc^l 9tcif I «t9 ttntm *19 9tn[9 ^ ^ i 

9t9[^Q %cn «il9*x '5t9 W5J »I9r C9C? 9t9 I ^t^SPICSl ^*1 ^9 ^*t^«f9I9 9i"9t^ 2 

95 CKS f^t'^ »(C9?9 «ftf® ft fro 'Q ^ «*!, 3 fKI. 4 ««| ^RWCsni. 59, 

'5tC9 '5t9 §*19 C91 ft| ^ | ftl 5t^t9 *t^ 9l 9'&t9 Vm ^’ItC'i 

■« afi^ C9st9-C?9t^ ^ V\ I 5^ *t9f 59 ’ll I *ftC®9 

99ft5 91^ *r 95 f=[^tC«r9 ^*fC9t^ ftft 9tft « ft'M'W (9"? 

9C5T 991 59 ! ^t9t9, C9^9 (bridge) •It^ ^9l 9t9 I CUft wH^9 9C5 C9tC»ni ftK 99 

atft ft^9 ’fC9 I bridge'ii )9 asf ( 2 ft 9 9t9^ a C^ftcsni 9'"'1C’ni 9W *1® 

UTt’^ U|9*> '5t9»ft v<l9»fCW irf9ft W<pt«| ^9plC^ 191 *tta9l 9t9, ui|-(91 Ut9%9F 
^99 9^9 I 'ilW 9'"15I *r9CilC«r *r 59 i vt ‘ii 9 *v IP? I ’5’»tfCT9 99^*rft *191 99 9C9 

’Ufcatft’T 5^«Jtf5 ^ C9C9t partial 191 fif^ 59 fti :}fif a ^9|t9 191 *1^ 59 I 

«ft5 ifw C9’?r ^ 591 C*P5t9, 'itilJJl 991 «(19 U| iRCf C9tl>l9fS 95lWt59l 

C9^ lil Iillfi) *i*lnt9f^ ftni im 1C9 cm loading *‘^9 



flfsi, 19791 


f®% ^ fW 'Q '®^*Tf?f 
’UNtI CfSf I load 

:»ii^'5tc^ %9r *prpw 

'SftfC^Ft^ ^ T| 

*>rtf n^cf Tlwr, ^f^*l, ^=T ■« 
cucsF "twi Ti 

-srfc^Ml c«f<tc^ irc^®tt*taj C’IC’F 

«t^1 (Vibrations of a Kettledrum, 
I. Acoust. Soc. Am., 51 (5), 1972; 
Vibrations of a loaded Kettledrum, J. 
Sound & Vib., 20 (1), 1972 ; Experi¬ 
mental Study of the Vibration Charac¬ 
teristics of a loaded Kettledrum, 
Acustiea, 1978) 0»1^^ CT loading-uRj 

Dc’s 

Laws of Loading ^C*r *1^ I 

^t!rl ^ ^ elliptical rectangular 

^ circular ^ 

5l^ Tl ^31 load ^ 

If5t^ •t’Jf ^ ^ ^I'NlI 

(Vibrations of Loaded 
Composite Membranes, Proc. Ind. Soc. 
of Thco. & Appl. Mech. Cong., 1978, 
Vibrations of Composite Membranes, 
Ind. J. Math., 1978, Approx. Methods, 
for Determining the Vib. Modes of 
Membranes, Appl. Mech. Reviews, p. 
1743. 1976). 

^ CTO! blWt^ *1^ ifl¥5tPf 

*R:ir? CTsrtu 5-^ 

m TtCB5 w 

*1^ *JCW coupling 5W5 *Rf 

fwtw 

¥?ii 

^ ^ «rf55r 4Wii 


’fC^*rt*|5I “Radiation of Sound from a 
Vibrating Baffled Drum, Acustiea^, 1975** 
C<4CaF Wlsn TfW I 

• s 

VTB L4wfB ^Aeolian 

Harp’’-<a^ 5F«t1 v^tcisitCTl I 

5Ft^5ftr5 '8r|lSt'5ltf^l5tC^ ^?rl 

'Btfl sttc^ I fHpi al’!!??!!!! ’Ttvtw «rtvtht 

^ I 

’ntc*n( ^ *41^ I 
Tf55^*rt^ *i«f=T Tb5t*i ^ce ^ 

51?P^R[WF ^ Aeolian 

^ «tal c'sc’T <S8rtt^ ^ *ttf I 

»iftr8 Mj 10 cm 3 

(32 cps, laooo cps.) ^ I 
30 cm (1 ^ ) =4jtCJra "P? 

af^nr «rfc*i, ^ ^ 

^Sf ?r^ I ^ 

^ti:*ni (30cm.) 5rt^ t5^F?,*it>rsr 

^W, *ttc-t3 

^n, fr<{ ?nii ^rtwl 

m cm m 

casTPstil *1^® m 

f^«| ^ ?RIC«t >1^ »fC^t 

sppc^ra ^ ^ 5(11 oifS «H(t5r«: 

fspid :—(1) ^5!m, (2) 

•IPW ^nf^Ffd I 

31^ tRit3(i( vicfld wt«f »nni5i5fi 

51^ 3^t¥tt5(i ^srfe^ 

'iN c<irc4t ^(1 *W9((j 

1 'SfNIi, ept^r 

5Ff»i^ -pjf ^ »K«f f^-t c’ftFf^rteira 

^ m oRtw >ite 

^ (?nt»f 5(9^ f(9l (?»?¥ 
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•in '« 1321W 6k 


t?C3r «(f^«F5!J{ ^1 I w 

C^t^ «rt’K»i» C=R 

»ii^ '^itc^ I ^1'« ^tff« 

'SI ^ «ltw I 

Wl'N ^ f^f^’ C«5C^ *1'^ iS!|f«JF5|CS(^ 

*fC-1 ^lf®stw^ *lfc? I =?lf^5tCia^ 

Jpt7| “l^ C'?!^ C^H c«ft?tc @11 ‘il^* 

C^Pt^f ip? \ 

’iiw »CT 

*IC'*f5 C^’f <3 5C55 1J51 


C*rt5t*f5 5I'5t5’Ttf%^ I CTC*^? Clt^t 5F511 
«%, C5 "Ti f|3r <r(w CT’ttc^r 
^ 5t5 45 *n «tPf5 “if^ Vtn-(f^U» 

«l5|5‘ri»-*JJl5 ^5 «*if m 53C5 

WPP »l5t*lf5 ^t’f'S <155^ -tC5(5 *it«r 4|f'®- 
ipfil® "tC-Wfl 5lf«5lt55 3?5 I '*rt5t5, >4| 

nm t5^ cit5«i •^^^\ 

# ’i5 C5*lt dead room 5-11 

5tC5 I 



A NAME TO 
REMEMBER 

having vast experience in 
manufacturing quality 
WIRE WOUND RESISTORS Sc 
allied PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Continuoui period of supply to many 
major Electrical & Electronic projects 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY ft PROMPT 
SERVICE. 

Writs for Details to i 

EN.PATRANAVIS,&CO. 

19, Ctitndnl Chawk St, Calcatta972. 

; P. Bo* .No. 13306 

Phone': 27-5863 Gram : PaTNAVENC 
' AAM/MNP/O 



Typs—VFF 

Resistors Ferrlua termination 
Fixed Value 



t- = • 

si £ -2 

ac b n 


-Clump termination 
Fixed Value 


Type ~T 
Toroidal Power 
R!ieost8ts Linear 





















siOliCTfJR SajR#* 

*IC?f JTC’f *^51’ ^ ’Tt^- bicolar '6 Anguilla bengalensis 
5N'e vf?!^ '5v(i ujPratfl f^f%a <3fc*( •tfifl'® i ujctf a c"twt^ '5f5 isi^rff^a 
c^"i 4i5^« I ‘aa ^ta«i f^c*^a 'stacva ^ f5 

^t^tca 4a stfafl I fawa «ita, »ia*5i ^af%%3T « watatanfiic® nt«ai ^rta i 

wt a^tca ^ 4# dlf^a « iFlwa ^laif^—atw «2fait«f5fla feffaa 

»:Maac*t aiaw ^cag i 4^ aa (?f“t atal ^cai 4c»fa C5ti? sfal >rv<ifa i 4a«jta iElver) 

atnta, aFt^'eata, ?f^'i c^tfaai, c^aat^, ataa loo fa. fa. 5jaf« 2 atta ««ra faf-i^ 

$stsff. ipt^T, 'srffltaajt'8, asfJt'Q, <^a 4 ^ istatcaa atafaacaa ata, caaa - It^at 
«i^f«i faf^a cac-i ^^ijata w at4, afaerta, ^tata^ 45i'5ta efta 
^atca a^a ^aa ^cia ova ^cafa val at?[tcai a'lSia aal ata, fac*ta aca aaa 4 al 
I faf®a cfcaa a«j atmat ^a^ftaa cacv faf«a a?ra faa 4 -itati 1 



at5 • 


cvccg isj^'s ataa a>cac^ 1 at*ttca ^taco f»a siaff^a Sf^Tja 
caiTSfatai stcaa aiaica^ atfaa caiB 24,000 Anguilla bicolar o A. bengalensis 5^41, 
^a ^«,^ifa vai a«a 5cac51 atai ottatafr, o ^t^^taal aft cacv 
^atf^ ^ ataalc^a acai Anguilla 'acttaa-at^ afca a?>ifa vai i 4^ aa 
Anguilla, Anguilla japanica, Anguilla ‘45|«fac«nf’ atataac*fa iSfS^'® ^caa 

‘ca’&^ta faatft, ataff*t, *tp5aaa 




2d8 




[ 32VI mi] 


^ tNtCH ’Iteic^ «rai ?t«f1 
fi I »fl¥^ >iPr 

^R^*|'«11I WtsftCTJ 
^ W I 4(f^ 

irrt 24 Hm '«»ni "sfwr ^1«ii 
«iwlw^ I <it^itej 

(nursery pond) « 9ft«l^ (rearing 

pond) <i|¥ *l5lt«?ita| i^sid 

Tff^l f^W4 ilWI ^fsv C^H <sjf« 

«f»f «tC^-t 'Q l%i(5|C^?[ ’iftCJf I 
^ ’In’DI ’t^Rl'l"« 

•*rt«c*rfl f5r«? i 

*rNtflts: «f*t^¥ R&tc?i30f5 

'« 20f5 CTC^ 

•MW I $31 *R|^^ 51^? liltlf?! 

uJCTtf^ 5??i11 «(tia^^ 

fnt^ «rfv %tc^ c^ c^6i «rt^=si 'Q 
m ^rttisfl fi'^1 '•& c^c5f«rf«1i 

f^«| Of«?1 «CW «1ti3l I <Stt^ ^lt*ltf^9J <115 
cfl$ $*iPr5 vt«»i «ii5i f»i^ ^51 ’nt^53i, 
>iTf®^ « 'srait® Tt^- 'Q fKf^, 

■ri*f^'« w cT'Q^j CTc« 

•TN I »lt5t5*r«: «tf®f$5r ^-5t5 ^ C?'e 5 l 

5tl I iSff^5tC5$ C^t=r ‘i|55f& 

Ttw Vt5«rt3I ttcaf 4$ «rf5l5 C5C^ 
*ttaif5w «fi:5f5 fe^ff^i^csi ^%5 cif'e^i 
^,5trs <!t^ ’^31 ?f5'i ^i[fi vnsrsrhi 
ritf C«fC^ CTt$ 'Q«fC^5 30 

« Cf1$ $3K?5 1^1 10 ®j9f 
C5’«l1 CTT® «1tt5 I '!|tsiti:5 «K3r5 

•ft«l5 •tft^l ^1 vii5st«$ «rrwi 

ww ’if^’it*! wt «rN 

uwt«^ »r?Wt5 I <3(^55 «fC3| i*15t3IVhfl5 

$3I5tC55 *IC’^ ®<1C^t^ I 

31(314^5 ^C«5 <5ii(f^^ij ^|Pf5 

«F5i miw^ I ^ 5m? c# 51 
$c3Kini*rf?n c«f3fi «rf5»^ i 
sli?? cm $c3ic^ «rr^tt?? 


3W ^1 ?tl I 5tc?? »m? vj«3f? c?t^ f^i? 

^'e wi ?t«n «rt?«s? I Ftt?? cm 
100 C5C^ 200«£lt? $3K»f? ^OT311 

?1? I 

'5t?c«? jff^*| 5?C?ff& ?tWJ $3! 5lc?5 

cm f5W? mt*rf«tf ^ •it'eii cm i «tf?3f- 
‘5rhft*ft? ^j1c-»f’ 1971 m •tft'ft»i5i 
$»l5tc? ^C*l? stfsf? w ^C5I 

<ift^?tc? f*ic?‘$ 'BjtMtc? «f3if^n5c«n! 

?{5J5Tf*Rt? 4^$ l>t? ’l^.r^C® $C9I? *K^156 
115' 5^C?? 50 C>1. f?./202 an? '« 

f^? 5i^c?? 55*6 c?. f?./380 alt? ^?ta 

W5 ?«c^ I cit\ cm ?in$ 

il?1 5t«ftRl ^Cl? m 'sd I 11$ ??^| 

«tC?? f5ap? 5Rt$ 3r^s«R^ I ■ A.bicolar 
?t?^$cer5 5-5^C?? dc? Cflfe ^«.<1tiRC^ 
«tfw 38.000 f$an. <it'Q 5 l c?c^ ?1 

^*t? C? C5n? CIfC»t? *It? I 

f5% ii$«i*i^« im^rf^w? 

?5tl5 ^T? ¥?1 51 5tC55 ^tc«f 3lWC?1 «rtC'?1 

?'e5 ?? f? I 5f$ *l^t5J C?ll 5lf3Ii:? «lg5 

*tf??tC5 lie?? *i^af? m 5ftw sit?te?15t? ^C5 

^?c;<® $3| ^*tnR 5 ^*nW ?f5i 5F?1 

*r«5 1 nitsi fmci'9 net? 5C5$ 5tf$fi 
mte? I f5W? CJfC*!? ?WI ?t5TC5$ 

Vrtc^? ‘ipl'SJt?’ « $C*l? 6tl?If1 « -fif? 

1971 *K? il3r®t?Pf? 5t?T? n 
Cf(ir. <ftf% 1400 $t5f1 C5C5' 1,400 $t^l ^ 
$C3JC?? cm 40 fetfl C5C^ 50 $1^1 

?Clf|3I I 

?rf?c^ ‘im'sjt? « $esni «j5?t?, 

<2t?f%, 5C5l ?i:55*n K31C5 'S 

mt-n5f?i5t? ?ii5nt3i$ ^t?tv $3i5tc5? (.m 
n^ m *it'e?i ?c5 1 

«53i?1'? ficir% ?j?l$ ft? c?c-i? 

^?t?w ¥?l5lc^ 

^•1$ ??, »?f$ *ic*r cift-f? c5ftH? 

?? 5F?1 w ft 




*ff%*i 'Bt^icw^j 1*1# «r9«ii Pigft^ I 

w *119 

^»iC5i »if%j{^? ^grsii 

^*Pn«ij cft&<itd»i oCi^]» 

tfTO ^»il, «*t5j, c^fMf 51^, ^rr^ 

*rhr<(t^i tfl^x ffe 

^•*rfw i4i 5c«ii i^t'Q^^ 4rt<il^ 

*tf^ I os ^ ^tf «rtf|;9«rft« 

i2ff^5?tnni *iC5«5rstii 

c*Mt<lv c^N I 

^fsr 

^'e?1 

fiv^ ♦ttc^ I ^JTfsr «fw^ 

Pt^ocii^N 

Ttcini (dependent) I C*! 

5t'69t^ sfioi ^i(?ltCis5 I 

^ «mi *rt:? 

“'eit^-tn” ^c*ic^ =?cfl%»Ri 

*np*tc«^ ^n’Tfw 5t«®t?i «rr?r^ nfflf5f% 

(c^’it&i %rw) ititif-i 

c^ ^ %*ft^ 

^ I C*l^ C«C^ 


'a C^’t'3 (3IH 

9w^9* 

«ltfi^ wt^wciRtJrf^ ^^•v’tn 
f-isifl *i^^i 

v«m ’Tfc^ ^*1 

eljsfsi iii3T^ ’ft^ I «ini*t^ 

jfcf cifci?! 

'®i3t® ^<^c«ra CT'NtwN ^fl?i ^ffcs 

«8i »rt^^r *rf^i «?F ^f^rsi^ 
f^f5 5^?. f«fc?R Fff^irl oT&tc^ uRt 
(3i»r cTf’rtc^tc’m ^k®! ?rr'»pt? 

C3lk) fts ^itnrt 

Pia ’ll? <ftc^ I ^' 6 ^ <ii^ 59 icv 

’ftcf f^N“t *rt«i 

^ 5t%l wf^ if% ih^Tn 

¥tC«I?J SR) fi^ 

' ^t^tcsrfc^ %*R sfw cwr cfn i 

CT^ *!Cf fcif% ?&f?piaw 

!rr'«?t« Pfwf®r f^cisTsfw sft^i 

cwi <rli^ I cf»t«tww *ra ®t5r»i[ &i^■t^ # 

^PWirt«Pt^ *IP5I 

c^c“f5 *1^ tfjsrfRjfl 

*!CTf »CT f^?| jjif) 

w ^ I iinr*nr sni^ f^i?i 

C5ll ^it'Q^t? fw «rf? sfCWlT 

^ ♦ttci I ^srtc;^ 01^ emit? ^1,^. 

f%l ^ fiqni mj\ c?f^ ^ ?r^ [1]: 


20 PR^?1 Cft®, ^<Jft*711102 
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«WM f^ll 


c^^ erPw 

^t5t«r ^‘1cwt^if«. 

11 

2,049 


7 

2,128 


11 (1951 »ltc»f f|»f 18 ) 

19,640 (151 *rfc«T 

25,198) 

«rt^ («t«(t^ ) 

446 

41,122 


f^ll 

1 



4 

1 

97 

•IKN 

4 

159 

CW»I 

' 10 

213 


i 

16 

285 

. 1 

80 

400 () 

?tt^^ 'a TfThi *^^3?'hf 1 

25 ( . ) 

I • 

900 (. ) 

CTTl^rf®’Htww ^wrtr 

200 („ ) 

950 („ ) 

W*) ^Ttfv 

200 ( „ ) 

650 („ ) 

*R3Fhi 

15 

1,516 


ftpw ♦itCTf, ^mw 

^t*rf«rNl. f^^*i ^Ttff c*i-ii? 
CTtwn »rN^ I 

WW^, W^*tw W : 1961 

>itc»ra c»itw«ijTi 

512,598 [2] ui^x 0)^ 46%^ 


(immigrant) [ 1 ] I feijf^*s*( -I^C^ 
c“R c«tPf R*5 «W’i «f*r«w «w 
PlCW 

(SrttJTs «2ipf“f‘fl’i* c«!ip^ «iwi 

^?irs W ^1 *PK|f« 

(^jtPr) m ^t>! ’wcig^r i 
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^> 091 ? 01 ^ f^"lt9| 

(«£rhr 62% 'I *Rp^|fr ^1 (dependent) 

« 

a)?rt 

¥|aj 1-1% ('ll, 

Rf®9 ’fif‘^IT^ PlW%« 

'«lf5^t*slt 

^t®?i fsr^f%f^*ritf9[f5 (1862) 

'5tc^ *1C^ ’lli^ I 


w^prN«fjt?f lo%*i« c^ 1 

PwtWfSlCW i»^JpN<(Tt? ^ «t^ 

*nr^i w ^ 

5te^tfl «R*nrfif^. pi!it^«ifif»i'■ir^ 

m I 

24 8% I 

f>l^f^*ITt81 [1] 

«tw 5t'«^ (1950-54) 

C? ei1 m \: 


wm 






gg 


1 ,173 

I 

733 

mm 


516 



c»f«(l c^rk’ffl ^taR«i 

t5 I ^t^*i 
CHtiti ipjt? Pi?rf<p9i«^? 
*ff»T5[5 *lCfl9{tC^I «t?l'<3*K^ 

^?»I1, H’J'n f^c«i^ 

%5^C5I ^4»CS| 

?(t^^ ^®Jtf? C’Tt^tC^fl «t*f- 

Tfait? Rnfi® 5rhit'5i^ «*t?t*rNi 
I ^ *tt& ^iprt 

^fli^il ’^'h9tC>f “"^ft*!” 

I ’fwt^ ^*1)8 fww ^t^tc*i f^^\ 
n^csi^ •I’w SC5J1,«tfli >m '^tc“Ri 
fiTTtC*!?! JfPT 5t«pN1^ 

?iw K»r I 

C*l«ri1f« CAN S Ptw 
f^ncw JTst’isn: 4^ ^1 5^Nt«rfsn 

PRW^^ 'Jr>r«| 

«ftf^ ^ I ^ 

R?“t^ c# c^l? 


aff^wni c*Mt«rf^^ f^*tf% ^ 1 ■fw’s 

^^’fS i^t'e'stJi f^OT’^1 CTf^wsr 

5|t«(KSl wtwf^ CHI’! 

aif^wtCM^ ^J’JTII, c^tm 
«« «ttw I f%g cmai 4 *r^ '^tin 
(record) "PsdT? TO ^1W i 
<4 

*lt«lf^^ ’lft'^1 4lC6it^ «lt^ 

Otsf^ ^'Q?t^ 

Guest Keen Willums Ltd, 

C5||^¥9f ®t: f^. TO^f itNict wW^r 

[3] CT «twj >i*TNi ’T? cn-rt9t« 

^ CTtWfl 9f^J ^C?IC^ I ^*t^- 
«tS| ?i«rt3fCT: (1) vr*iiff^^f, 

(2) f^fen (3) t(t^5»t'n«rf5T'». 

(4) Mapsi. (5) tttGFtoiltf^1»pr 

(6) >ft»n (7) •mtf 

ftwl. (8) ^ €CTl%*Ni»f^^ p’f^pl, 

(9 ^11 ^»!*s’?1 
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CT w c?rtc»rt vtul 

«f^C5I C«Hci|, W 5lt«0 

f^Ci^ »!t«fC91^^ Tt^ ^TC?sr I ^ 
iftsni ^r»®^l ^ *i^’'S f^iii 

Ji*>^«f*ifl cm Jill 

•>ltc?tflt^’ f-IWNTt^ wtf^ 

C^ <2|f«^ tfKS^I ^*K«ra 
I 

^ Pm ww Pf? ’ft^ csnitsrf® ^<rt*n, 
'e^t^«[*f, wt^TNt^ ‘ilTv W*l 
( ( C?tf t^ ) *I^^1 

vt^m ^ [3] I 

om cm ’TC^'Q 

'eCSSsH^ ^ CFt«'ewfis's mm *{ftf^ 
7ir 'eci^stm ^iwiS^R *^^h1 

C5tc<f^ 'onf'S’N m ’iftc^ I ^ ’TCMj 
5 «R 'ifisjtcffl «W»r «r(wr ct ‘Cs 

vipR ff •il C?lt^ *itni, 2 «R 

wr^rtm Pr^i? Wf I 

Ip*! ^?ra 

PrirW m •ft^il c»r: 5 cufe 

5ltc^ ’rtw ^<<1 C^ lead colic Pm 
«t®i arfmi sn I ^»rf? c^'N 

?r?wrtc^ ^t^rtw-e '»'hit ^^ i ^ 

^ Pf vlPr ^ I 

wrtPm Pm P*i1^ 

chPi. w ^*1 


ftWTH [ 32W! «rt» 64 

s!®^ win ^TTtPRI *IW 

a ct'ssrl cm cfcs^i »i^ 

^ P I nflpF® 16 12 

it»i^4«fPp5 %t? «iiiP^ I *iPwm 

Pm^fl^lPrtf5^(23,pRl[? 
(St^) ‘ii’wtaf *4 <nrc*n 

’Flt’ltc? "SRp^ Pft^ 
'SlP 20^ »(PlW 

«?i ’FW ciprt? I 

[ '1*1^: *l%f 

mit’ps CTfC’f?! *wt^1 ^51^^ 

Picm *itwl^f^ 

'•Olflf^dAESA)-^^ ^5J^1 “tt^tfURI 
*im, vW* *lp^ 

jpx-^tfs? Pm f®®* I *i^r^tii Pc-wstc^ 
«rv*t5t?*i *rf*ii c*R, 

•IH ilPc«T5? 53F^^, 8b*tC5}? C^S^I 

'a^p^t'S ^*1 I 

(Jt^ilf5?( ira ®t: P'^=it'< Cisl^H 

jf^c^rtPpsl Pt^^ ^cepic^t’iT I—1 

(Reference): 

[1] A. B. Chatterjee, Howrah: A 
study in Social Geography 
Kashipati-Bharati Series 1. Cal¬ 
cutta 1967 

[2] Census of India, Bengal 1961 

[3] *rP^ lAESA-u] cn-rl?*® 
^^^g^f1^Pc*rt«, 1975*77. 




*riW I *flW ctai» 

»Rf%g *(tf^ 5(1, 'art’Plt^ 

«(»tf^ 5I5W *!?|9i afsui, 0(1 « 

4(n(1^«f5J C5i1 I 

^t5it *K«jai5rr'«f Tf*NS!i 

ft'fl ^pjrW *arf5( '« 

nfai^l 4tf^| ?pc^f|csi5( I ^ CJit 
^ '^H5(tc»rfl T» »ftf^Wf5(5i'»tg 

5it?c^g ^cgt’fj ^^g<(tc!( *i5itJR »(t^ 
mh ‘»t5( '« f^wtsf'-ujg 

«Hftfni^i I 

^^5( c9i«rtg«(Ht^ CT, 

f^cifc-tg { c^^ ;—c^f^«f, 

^^3(^61, 3(rWp{^ 5r» 

'sit^tcifg ^9(^1 

^11^15 fl®f5{ f^ntcg C^‘ft *iW*N (?I^3l^ 

«rf^tuni «2t<»R ttfcw (78 iitceig ^bb irt^jf^ 
gi ’81 »ift:5i ) 5ti3wg c«(C5f fg. 

(^gra[) 1^^ ctf^g f%MC^!f I «rr^t9i 


«r|{:5[^ s(^ •rt^iF^i «R(gt?i 
«t^ ’ifg^ 5(t«R gsgl i?wng <ii^i 5(^^ fggf'S 
I *ifg»i’<t7t5( « «(c^g 

'irNtifl *iai ('5^5lg *iai) 5Clt^ • *K^t*!ft 
»(5(t«r*fgwTi? I ^n5rtnfg 
»lfg*i•^^Jtc5(g. c^tg, 

'flBfSf f% 5(P(tf^«tCi|^ tfWi 

'Sfftf^ i^cgc^ I 

\5i^ tm c<Kgf, 

c^gsr nl3i jftait ^w, <ltgit «(<fg«tP( - 

«tnni w ^'trfg ^n?5f vi^ eg, 
‘wt5r's fgwt5(‘iiK ‘fgwt5f 
R^t^lfScs 'BiflffggitCSTg ^»|g f^ f%| «{gg[ 
gsiP5( I gfN^rt^fgtg ^g c^l^ 

«{ggi^ €i^tPi^ ^g 5n i 

’«(Hi gs^fg ’«(T3rfg »(fg^gi ^egtg ’•iHgtg 
Q«(t*t5ftg n^^fg •tfgst^r^p f^sri 

^itre^cgNj I 

•ftfigrt^ *fBg 

®mg: ^i1^, cflmi i CTf^'S^ 


1979 *rlc5fg ‘®t5( 'Qf^5r‘ «ttaj^ ‘ggi’ J^^gJtg (cg*ig5sTff79) “®1givi fgwt5i” 
«f?F(f=i^ “«ftegt?g ^^®ri <tfg^agi” (^ c^igg* egg^tfr *ir?i« gtg) 'stgtfg— 
gf|5| gwjtntgjfg—ajggifS, gltgt5il5| *t^g!tg gai (c»it^gg, I978) argstfi^ 

^T«f gp«fit‘Tf«oTg ^fgS^ <2tgcig gfsfttc-f gw %irggt*i. 'sJtsTrtg 

«(%gtg ntgtg •(g '"irggi ^sltFirtg «(f®cgtc’(g ggK'si »wcgi ^cg fg:>ipg? 

gegf^ I ajs$g ifw 'irtggi >^^f^t^ §sg 4Wt*i gpgfl i 

«*(?Fhgi »ifw 

_ 

5 



‘fl «S?t ^iSf^ 

*®t^’ ar?rWc*t 1 ^'st? 

’fr?^«n »Pn^ ^Tt^tc®^ 

^ *rtW^*PI 1975 *|tC5i ca ^f|c5R 
CT '5«!^ 'nt ^^c^*tclir 
5f?it I *pr >pr 

'9 ^Icvft^tif nr^.t?[ 

c«f^ c«rc^ »w »pNPrt»f ?wi ^?ii ^C51 

'SaR «}tl 444 f^RSTt^t^r I 
^•rdfc??i cnH ^rt^tfr 47 

»tf^ *lt'Q?t? «rtt^ I «ijfl *fC9f 

^ ^PF*tc*r? ^'!r®3[C5n 

^1 ^*fj, ^ *r^ sfNi I 

«rt<’ «i<[€ftflc««R ^1 vij*i-^-'Q ^1 ) I 

^*t5}c? ^t:5 ?rf^CaFf9C^® C?lf®9R&tiI I 


' 5 Tai:®a ^*t(it^ 

‘'St^’ 

IW »Rj? *p»‘1c^ ^1 mi 

nt'Q^i ^tc^ I ^w-'iiPRrl ^flT, 

ifsrslwi Tfi?«c5ni «f9i '9 ar^^- 

Tf7*t?i *if9?t*i ®t9 «Ftn ^1 "5^ ^ 
C5t»it?l ^<ii7rr^ ^iKs* ^TtW^I 
aitc^ I 

f^5ICil«ft^ >ltf 50-2 ^fgj C^«| 

<2rrt nw ^f5t?r «tirf^*t 

WI 5 I <2t?f^*f^ C^ f^'Sl 
5EC55 «rN 512 f%: f^: 'i;^> ^ 

557 f%: R: I 50 

Rct ^cbi i 

®t^-l (^ “TSt^ ) viirN '5tw-2 (^-t 

'srR^l ^tR I ‘H'ciffl >2jf® at'^l «rfRrn^ 
®t?l^ll ’tc^^'TI JTs^l 

Rwcsi^i ‘®t^’ I 


c«r^ ^f«c^tRi^1 (isjam ) 

Raa: ^ pig « Rstcsig «lwt’t" 

«j^‘;ii ftRcara cn^ ^R«t— om 1979 

150-00 few {) 

100-00 fet^i (iiiror) 

R;ar: {^) 4t?w 2000gWJ ««{t¥R, 

() «{^'i ipwtn ^«rg rjfeR *tR¥t?Ww Piw *itfetc« ?[pi, 

(’f) CTWr*PFttr’fc*tg ’wi 'sfsrRf ^ ^^*ni ^ 

(^) 4W c«rat*f?i ^9 Rwr *tRw (Pt 23, ffan 

9tw life, ?fPwW-700006 ), 

( S ) «Wi Pr^sg R9C9 9C»f W 5C9 owt «|?IW- 

«R *1^9? 4fntt«RC9tClf 4W-f afR^g «rW9 I 



5«—te <51^ fw?iT ^*r 

tfp^l C^TW «RTTW 5Pf ^1 « W ^ atSGIW ^ 

OT»f;k af®Ri7c<fsi SR7 ^acf pf^ rt *naT67 af5a7*fWTin i 
’ifacaf^c^ «iT?i ifj^ ^f^sT'Q «n^7«i aef^i^ ^ui^—f^7a ^737 fasi;^* »iii«a 
^T f»w7Ra ap»si5i® ®itw7a 1 swsriqfsf im cwTaRTa ^ toi 1 
f*i«qpRf c^R C5PTR RW*w anta ww Tasiji ai^ R*®a ? 07—»p«a 1 tmst 
w«n ww anfa ?ac“ia ^ t>T*f;OTa^ cnsR*! «pbi iif« iH'o a»nfa^ 

5c?iw ca—ihfa raTwa acai 'sicR^t^^ afocaa^ aTa7 '5RiaFi« aTa7 ’paw 
•aat «aa ?K9r ha^aa a^^ia «[7a a'S7TCR7 aTa « «faajc®—'STcaa a^airaia artaaial ^ 
aiaiar 1 

®*ia;» f^ana am amaa* aiita faaitaacaa acaiafRla^T taa; ai aa»awa atai 


25a, faaawrtatfe tiU, ^3aPsi-700006 
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(32VI ^<01 


siprTBn i iimtr f«w7^ f$fT »w?rT?J *p^ « ?*P!;5l?r 

®ITCffiIt»M| ^ 5PJ I 

t^«rf5«fT <3 5;T*R^T!»r-“ifl *f;T$ c?it’I >n*iT?i«rs? hf^s^Fs^ 'sim*! m «(TCv i 
'f^rroir’n ww 5ro i «R;«d«q?r la ^ cal’! tw; iaa< 

aa*^ 'snasicj ^trca «aa? iii«i;|* 1'Q tf^aiBn^ij«*i?ilBBr tawa i 

»iw(?7 srni isik a«5?$ carcJia rto aRiia $iwj, csm pnwiifsRi^ a!^ca«w t$aq 
tama vsiatr <aa? brt worr aca arcaf i <aTO 1^a*qpRi "snasaa *nBi <asR 
®i7a'Q tf^-ia^ car^i 'srre? ; casR —m « (mumps) i ^rcaa f^asr W'eaTa a5SR 

^a 'snaTwa wpa ®7 ajsrs r? i 

CT aat^ T^wyarpta t$?PT woar aa pw^f^r waia aa*® asw, aaK®*f a»T»iwa «a? 
?at*ia *i»af® ^irw i la^ alt® a"a^a ^iiara ww caw fans; fassq isac^a a»aT ^a i 
TO«i ?»(»(; *^T^T R?*?! aa'ji'si^ r;i 5^ faa'ifa® a^ca facac? i ^iisrrcaa cac*f csn^sc;!^ 
®Tea fa“a »ai^T a*^Ta f^a^ifa® alf® crcr bsit tja i ^n ai c a a cac*i ca ^af® «>i»iax^i>^a 
fata^ «nCTS caf^ rIcb ca-eai 5 wt i 

efc»sia swa 3 aicaa acaj aaai o a^jra f$aa (B.C.G.) 

4 sna cacat 1 aaiaa acaT 3f6 fSasi: ®iiTf»6cBR *aa? 3 aia c*^f»^a f§a«i 

2 snea aaw fa^ aia c*iTf»w fj^aa 

3 a^ca « 5 aaca «na aiasaia fl^ ar ®Ta»i: 'BmKccR 

8 ar 11 aaa aaca 'aaa luaaTa a^jia fSapT 

a>i«a fSar 2/3 arcaa acar Wa; i9*n*f-e’n»f a^ars c*N7a ancar fawJt ^ 
aa ^T5[OT fJ^ caara ♦la caaRiaiaai aRiafdcas crraT^ sn^fara ^"craRi i <a >i5ic?fa 
Praia 5i;;faaT aca aiarppr aaR on^ fa^sa^ faca cR'cai i 

a^jia Praia «FC?wf$ facaa fRaa «rrca ca^«Ri caiaj ^f«PFia1 ai®^ ja f§anf 
Praia aifaaia 'sna anao ri^ i la^afRi ^iriirt a^ji f^an caaia ariaa^ aia^i 

wac® c*^ I 

a»n acaca 4 rpi cac^ 1 aacaa acai f3*m; amf^R «c*iif»j« f6?Pi cR«ai as^'ai i 
(fia ca psiR <aafS 4 srra cac^ «na«^ aca 4, 5, 6 «aa^ 7, 8 « 9 area ca'eai cac® *nca i 
c^afiTQ !&^i cacaa 3 area c*roaT^ aifRla i a^-Rwa acsr pf«ai cac^ »nca «ia"ia 

«a^ area «<waia tt*w amWeaR «»a^aia c*nf»r’Q TSaa faps »rBii aia i aiawcR faw; 
aiaan aiai Sts® i 

t4*i»i; ^WtaR t8^ c^ anaca a^r aaaa® ri wear am aiw ®ca 5 aicaa 
atw « PR*T aaw preai area i 5 nm acai rt preai aiaw a^ \Swi pram 
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f?f, 1979 J 6^ 

3nn«R ci <5W9i: «mt^aR w«ii^ I fsita® 

c«f:^ 5^?*R ^t!»!?i w ^ tifc»i ^spw: 9mt«$c«R ^isn i 5 mM ^ 

f^*pr ^ c?Q?n ^ m i ^mWcsrsf c^ptbi »fc?rQ WT*? pwb 

CJW PW I ^ ^ITTO ^«I I ?lf*f S’W’l' ’I?;®? 55 

fsf^JVrc^ *t?nsi»T" OT'Q5T I 

B?;?l 5T tersw «fT?C9T »T<35T Sfs® ^ I Wt5 55l'raT<t WW 

Af\cm td^T SI«5T Sfee. ^ I 2 55C53 «tiw t«I*f;Pf5 ^ST^T?! « &T?WCaC®?! W'Gm 

Sf5« iW I 5PCSTfTT ^ dWTOra 55T5T51 TO C'f5T5 CW 5TTO<J^'5T 1 
c'RTsj ^ ^5'8Pi 5i?i^sn)1 ac5«^, 

I 51^ 5i;f?MT TO 5iP5« OTc»ra t«f 5 ; m ^ «rVt 

aiTc? I CT5i;f5f 2f5T5 ta5? :»iT^»rvT?r to w:^ ^us 5C5 i tg fws 

5«?n ®f53 I W >R ^^05 !?RT?I =0«P5T ^STgsr, @05^5 
^<1?! t»W;OT5 Pr5T?I 5T5*5[T «W?f 5'Q5T Sfp? I 


*Nc?? ( 2 |^ 


^5C5lf55i 5»ltii3r 
55153? 

^^5^5tC«W '8*ttC5 
Hi (^5 5??.) 


/ ®: c«f />n*«» 

/ W CH / »'•• 

c^g't / i»'o» 


5fjlfai^? 5t5 / >>'• • 

55ic^5w*r5i / ii?it*!f^tfr irf»i / w** 


yfA?wt?c<ing) gg^ **r^ 


•/4, TO ^wt* 5f«[» cTOfl 



I If f 




wsjq ®ig| snc^l ©HC®, ifTO?l?l ^5-WT WTRkflt WT W ?[PI HI 

^r ftfJi ^1 WCgifj^CTil 'sjTCeiT 2f@;« JiT, 5^ ‘C9n® 

c«i!®Vna?T Bn>^»^Br i sim^f 5^^ s^cjf, ^ ^ ta ccpr ^ 

oTTs ? isjsiiT WT5*i ®ic^ siPT «rK:5T i t^*i5 5iT5?;wa «q?t«!P!!T cfa^c^ 

aisc^ »if?i‘r5 5a I 'si^^ f^5;;^i 5ac'aT i 'sna ai fp«T wia c^t 

! 

taaai-i^T 'srac's aa;.9iR i ^ipr* ■'laHT-fsTaHTa »ra ^ki t^WTC*® lacffiiT, 
taasa;^! wc^ <51^5;^ *i^ 5 a Sa^nai? 51*^ 1 k®Fi 1 asicsR—wia art'W “ikw 

ak ^T»i^c'5 *fkaf®® 5 a, «ca war aia ca aifaiaj aT® <3 ^Taaka awi 
fwV*iJ 5R^aT3 a^'siH I ^laia a®!! aia w -- JQ. i^aic*? w a^iPs aiTaia* aT® 
»aa? Q ^1C5 “itsw caTanfc^ 1 J s[o^ «ii?itf$ g;;aa', aiw aTaraawa ^;c9!a a;aas 

ai '35TC*ta arlaw ^sniw aw 1 ®R;a;*(^ca cacat artara* afa ifla? ^ cacai 

taa?T®^ at«« &sta a«iT >i*wa 1 

laaa <961 caran casi, siaafe cac^ £a»r;jj^s^ aft ^sfa 1 ®iaafa 

aiPica wiar cac’v ? aaarr p$t pj^arw^ 1 ^Taakr t®fa ^la aiaar, 
c®T arijsia I ^ ^a®fT, C'sai ^nfa ca aa «itc 5, <aa5fa»T c®t siao caa 5ca i 

^saa 5ca ? 

aaafTPc^ csr aiai ajfaala aaia arara 5F5 i taasialaT ^aa caw^ cate ^g(?5 
enawa aiftea* c^ aT«a Sacaa a^ai, diaa aa aia^ asai, *nc« ^asiT, c's^r ^^jiftfa aaa»ia 
5ca ar ^aa5 ate ai'eai aica ^aar caca*^ 1 

aac*ft ^stcaa csia aa3 dia? aia^a'swa faca*, c^ai taai^ ssc^rr atea faai$ 
aa I c^aa a^ca aTsa di^ faai$ ^aa cacaF aitew ar ate fefa aair aia, 
5 WT ^stera Tu^ 1 ®lai ^law “qa; ^acsja, aa:?:5a acai ca ®Taa1» siifaaa «iTC5, 
^a» asTW anteca ate an^rw BMcaT aia ^ parr^wla sia csncaana ar ®ianai 
«i<CTa aca waia aa^aa aw 'sraate ®naia aaijwcsi 5c»i area 1 aw, awa ar 
»Pi;a ana<s caw atea sia 5ca ar a«5 aiara 5»na aca ca aiteoa ate ®wt aca ®Ta caca 

_4_ 

•aaraa ra^a, »r?fa^ acaa. at??i 
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»rtf «i I «pi3;»r «TC^, . ^w^>iw Ri ^T^PitfCiw tot »nfiiat 
cw»n^ FWicjn i[c^ im^ ni»mi^ ssrwwTsr nw <\ 'spniin >Kar ^c*h w 
«T»i ^m^nscB^ frua I ^ casiHF?^ ^ «im?i*^5C9Ri »iff?i wh ^ 

^ w “iff i«fsr j^tx mw I a^fvsf wc^ ^-wff fiics wrc[T«r stojit twt 
c^sTin'i^ PiaffiOTT 5C5W aipf^ “i!f?i gT>i sn «fT5RiT<3 fRi^csm ®RJ infsinr 

cw I f^Hlwa tfl^csR till «na®ac^ m 5?r ‘W?r *rac«Bi Tri»®^ nf®’ 
(Perpetual motion of second kind) i fsfit^ ^ WOT « 

w?i ^if® 5qf«s$ »i^5i, ,sm ^®f?i ^ 5^ fi? I 

f^ OTs? ? ^nsiTcif^i arcR?! iiT ’iSnsra «fl?i «ri tnRft ? 

ta cif^i c^si Bfffi «r[^iTT wc^ Jite 9if?c^ ^ f^^ ww I ^sa 

^ ww w fsis^5i5p=^^ 2f^Tf<^ ^ I f^ ^8^ «i§in9qf^ c«fias 

^cS RT, siftf JTi c^H 5n?T«ti ct<3?it m ' •asi^i^t ^■em ^ia*i 'stA^spinii 

ta w®!, ’ifTcsi'a <SiW^ ca Wi wa stt i ii?F$T 

’iT^wj faaa^T a;;ajc^ c5«$t asai cac^ 1 anaai enf^i SRsia ^ ^5 

^*na >wf*$, 'oiifl ^*1^*n^i|f®ia s ^ 1 (sa*? afa *A^fi5 aija^iaara 
sTfTcas aian ta «nsnOTi aia ^ca aa'caa ^ ^<1®. carara ^ai pi aiN^ 

“iff ®T ^T^ffi^ ^faq« ?ca 1 laaa wa(?o 5 ca a^aia f^ 1 

faeiialaT aerc^ia, eianf^ wiara aaa i£ia acaiaaa ^;5 asaia^ faa'saaca faars ffsi 
awia acf acf asaia^sia faaiia a«$ aca aia luat as«na;f®ia ®ifaa^aaca cfi^ii^f^ 

a^ac® area* vc®i faceicaa sttaj<3 aian wa <£ia? aaa i^ca -Gci 1 •Aaa aftf asaia^f^iw Srm ^ 

^i^ca'ana aia^ cac^ ?a, wa;;f®ia ac'sj^f^ca^ »£i^ a^ca faa^ca faaj® 
aca fas“^ >i“®a aa 1 casaar ^ ^;;s ^is asai’t^a ac^asf^a acf anar ^ ar 'siwa 
anar a“®a aa 1 a^^ar? war arcBe aaiPfa aiat fim aara ^«aia 1 a;;^K aa^s ar 
aTa;?r®C9ia ca ®nOT, ^a* snf^ica isafa «if® ‘ar^ai'e w®a 1 

ana iaasf$ a^ai, aa;5 at ara^srec^ia acai ca a“a^ arar W’f ar cas? ^ aa^ ai 
aia^nsc^ia aw Sa^sia aiasca, ^rc®! <nm caca» fata aasf asarcar a*^ aa, casaar 
was ?iTfaw “iff wc^' iwn ar^ staasia 1 «ii^ ®^a 

^ ^®ia a®i (directive force), aia ®iia^‘siKa a“sg c«iw aiaa a»s5CS5 
®Ta spirfiro fc^ area ar 1 'sira ar aiara ?c®rT ■as;;s ®p;b aiaana, ai ^iiaai 

loasg anwt ssnonsai ?Raff 1 

f^ ^ ac®i fas casiafaa^ ^laar aa,'a ssmcaa acai ®r,‘aKai ^aaffcas arw enaic® 
aiaa ar ? 
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VltiV'SfNitiT 




®ipw ?59T?i *01, ^star 3W^HBKi»ia Ww ^swa ^iV¥jw a^iw »n^rai !^ 
a«aT aw faRT ca ’faw ^ipwit ^snaRs a*apfw i «a^ RT*na war cw i Twprtar 
OTac*PT taaja caaia ^^la ca >pi® R5i;a®»i ®iaf^3 'sia a^caa ?fw ^laswca^ 28“ 
caWcsi® «fla^ '©la caataw; isR^a §95 t ai(?wF aR i fawwlar, ^^®Ta *rw^K*^ 

a^caf wi^riOT? dawca i 

faaat^ cararra ^ atw ^fpRiT aT«i1a ^cRa Runar »aa< ^ vra'^wt^w 
aaca rtcrisri asfa, fawnta acaaaia a*pmfS ^ caiaiT ^ i ai^tla 
^CR, aaa aica csr ai aiaai BF^rca' aiwiifa® ^at w loa? «ii^ aiwi «na®CR cac^? 
taca «a’F&T !a«&Rcas c^sn cjf^, ?p;st h«eatd aiacRa to •iifaca ara i acaa aica, ta«$Rt6 
"Bnaia a;ca‘^a ^ to 'sitcr ai'at^ cafaca wcr i laa aFCR to aifwa» "ilf Saasa Jia i 
arcwfa fa^ ®Ta aito “rfjc^ a;aT«f?rs treaia aao ca ®ia «nw, ^a hrj to^T ’laa 
was ^ I ma ^"®T a»ca aRlf« aaia aa 'snara aaeiica ’taa asai aia i 
«ww tfi? ssTca ^Ta-tt«CR aiasfta ^a fawa 5f;faaT ^ ’Piaca^ ca ^c»ia aT«i1a«acRa 
rIrst’ks ca»i1 1 «?C9i RCRas^ ^n, '57»{ ^nwcRa ®aa cac^, bfr aaa aac® ♦nca, aia 
aTt*aa *if*« ca»rt *tfasnca sw i tas»'g ai«i1a ^to «fsic«p ap’nfa's ^ 
ca aaRf, ussi ^jitaa aaana ®Ta ^la c^i ^fR ^fR aca aiPic?, ^aaR •a^faR aiiaca cafaa 
^ac^T c«^, aasii Ra^ caa «[ca area \ catoa a«n to acat c^ toiRlcaa aic«a a^ 
a»a 5aTa earning i 

aiwnja® aaia aierf^ a?f«ca tacat aaic^o 5 tr aic^ aaeii, 
c*ia 5 c»i« fa5; aica-anaca rt i fa»sg jw^ut acRi, WRa *^T?a 100“ cat>^ca®, 
aia5 aa;B**OTa cawe la® cr$ i anaai anc’i^ cacafi la^ aa 28° calaJea® i 
^ faBSTRlar a;w® rncrr ^aaR ifiaf^ vjtna‘ aica 28° wKca® ai ^a rIcbsi 

^swsK can^icRT area i ssi^c®!, aa^caa ^^fascRa Sasia ®a»T ai«»nfa^ aca, 

^nca cnaacR aito to ^ ^ aai^B^Pia 

;rtc5ana tRU^^ tRca to rrI^® aca ^wral^a anaia to •d'eai area i ^ 

to-aT'Gai ®a9! *f'na*to airara aT«»(Tfa3*aaia b?rj aia?ia aar area i »a^ «ica a$Ri!^a 
V»^ia;fs ato 'snaai 5w;5«F(?r RiarcRi »rf«ca arc« snare® araa, Rwrcaa $^r*i® ca 
caiR aacaa at* i®!a aara rrj i 

fa»?[ araraa ca aa ®asr aara* Rwrcaa errar «ir« ®Tcaa arSca^ rr;^ «w®c»ja ®aiia 
ar*»rt^® aca «rraia R^a ®csia ^®ra rrI^ aar aia rh ^CRa acaaaia *« Ri’n 
la*4^aHj r»ia ^ ‘err^ncRa "iffa aiacfia « ^icaaar anta^ara aaow Iwr- 114’ 
squa «aatJ ®a»r ♦ma', aia aa^a^lsi arraicaa ^raca aiaaifa® aac® »pw i a®a^ wpi caci, 
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®tin14* fT?fT fn; i ^5!Ww 0 ^ 

dit Swii?ra «ira<3 PRrt mx. \ ®w Piftfsw irija jw 1 

'5imw'6 »^?r wi cfiTifi fRRiiT jntsS >r««^ sn 

'3T*(*!?f 01 »w7;h api ♦itm*! «nct 'jtw viw srita f^;i« $^»(wpw 

>if»*pw jfw I 


dyif.J*i3 f«»if$ $?5?i PfG?n ®iTC5, ®?jc?Ri sic<n ta^ tSf^ 1 

®?3?f W9 ^ I 

1. “5ppf§ <a?R WR <5l§ c5tR^ PKS wm «rTWT’r-»ifrw 

5 ^”—? a) vimro ISwr b) ? 5 ic^ ftwr c) c^isitJirRi twir 

2. il^ dlBWP^ W T W|Wl t >lgK.<W 51C8f ^ «nw tfl’VtS I fv ?wsi ? 

a) 3 j;; 5 lg^^, b) c) 

3. ‘^n^^pnpwf ^Pm m 

a) cd’i-c^wps' b) affa ifa aw c) 

4. ?in^ c«iw w ^ t?Ri«i w 5ir «ni ^s*»n«¥ ¥^ ? 

10 —10 — 8 

a) 3x10 per sec. b) 4*2x10 per sec. c) 4x10 per sec. 

5. yiror »i9RTC«¥B *nipi m f¥ ? 

a) csTPa b) c) im 

6. c#i^ ’csRin^f cipOT lan «?;!$ wanvra c¥TC«ri *if^RW ¥<© ^ ? 
a) 109‘’28 b) 120“ c) 90“ 

7. ^swfipRT «Sl ¥^ ? 

— 28 —23 

a) 4*77 X10 gm. b) 603 X10 gni. 

— 28 

c) 9*057 X 10 gm. 

8. Logea—iiw sTR ws ? 

rstb- •” -r 

8/B, ?t5(¥l¥ CTR tiS, ^^«1-700 003 
6 
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9. (1978) m ? 

a) OTFns® « 

b) ifl®'<3?n®*J!: 

C) «R -WR « 

10. sinl80°-iq?f ¥5 ? 

a) v's +1 b) +i c) -j {/5 -1) 

2 4 

11. sija ^Sf?j?rT9 *'^Rnt=w» ^*iT«i ? 

a) 30 snsi b) 9 sTR c) 0'2 aisi i 

12 c^!i; sc^ »RC5c?i cwl «iTCf ? 
a) ^ b) c) >#! 

13. cw: ^#5^^ ? 

a) b) 5c;c:^ c) ? 

14. £Wi S’fa? (apogee) ws ? 

a) lOOK.M.S. b) 623 K.M.S. c) 420K.M.S. 

15. (perigee) ^ ? 

‘ a) no K.M.S. b) 330 K.M.S. c) 564 K.M.S. 

(>R7«fR 313 *1?^) 


CT 5R tmmim •nw, pw::f»!c^ «ipw ^ «wfa«FTa *rw[® 

«rww »if«iW3r *fiTO ??r i 

^ si^ «rj «rc>iwt$^ =Tnwn ’wr i 

a^si, *wf WR *i!w aawRW m »flww5i «a^ 
ifeimc?« *i;«i ®T c«K^ m *rop ’r® ww i sot 

'fm »iC5f BPn*fTcg?i sr;^ w 5Cf ?ict «iw BfOTs «w«n ^wste **T i 

^OTBi aii? 'siCT^^T fscB pfein w»n I 5fOT?r 5i7«i «a^$i wi® •iwipn 5OTT i 

24 n?»t*n 
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’979] ircw^sfir 

i£Ri 5icf ^ «i*Ri siw jtwwj ^ 'fnss 3 ct 

^ ^ 5c»n I 

«a<R ls« fw «P?;»nc3 nmfaa ar^fS la^fS f^acns^ St ?cBn i a7*fif^?r 
aT«t$ Stra •nw'S’«f!? r® r1c 59 to «nt^ <a^? ^ar^Rlreato 

ww *13 ^*i a«w ?nc'*( I at«pp amtira Saa tfto ( fsa) ai*nfiRr 



fw 1 2 


siT«fT arcaa 5[ca Jrtcsa f«Tc^ jrtct «a^? ffilfj Saca Sci ia^< Jicsf ym 5i-c'«[g 
Sac3 Sci afc® «nc^ i a?«r^ ♦n'rrfj? 

Sac?r '8ci wm w 5cii ^ i 

<a^ «9C5ra law^Tca^ ^ m ac^sfci?^ 3isi?r vjjj'jg *ftji5iic«i 

aicjn m I 

1. (a), 2. (a) 3. (b) 4. (a) 5. (c) 6. (b) 7. (c) 8. (a) 

9. (b) 10. (c) U. (a) 12. (I-) 13. (a) 14. (b) 15. (c 






‘*i< w.’n «rTs«T W8^ «j»»it?f®?i I ^ tstwT 

5!CT wjii #p«5raT sr'tc w I ^i»i; '6W5W uron c^ w® sw; pici «nt^ i 

snsT;?^ c«k^ rpi i wr«5Tsnirc*i snics i 

^ w; w?Tii w?i»tsiTD «nw i w^^nfe ^ chwT?i 5i^cspwi6?i 

I c*itsiTf5 fsifsi'® csitsTf ww 5t<r; « ww m \ sii^ 
%« *i<i3r ^»tT*nw?i ^ *rR?i ar#®’? 5i*f;« *inirsw; Stas? 

»rw ^ I 

^-wt*nf5 ?9T WW « »lV5Ff 5f<a5 fjfWRl ffa to 

^ I c*it5nff sfRTCTT asiw^R;«cepgcww «(J55diw afa*!® 

TOT I csitsilfe ^ afJT^®^ «r?“iw» WtUTC^ «f«n ^ SPTT ^ 

w; atds® i 5i*qc^ 78 c®*t^ «cfti^wref, 17 ^ 

««< to; «^ito ‘mn* anrw i 

si*f; T^to 59! WC^ ^ «!C»l *l<l?l ?K «Ww ?I«5RI ^ I ^IPl, 

c^, cairm, snfe, 5 »i9t, <R9n, a^ mw 5*! *^*>3 to 

a^® c«ic5« c*rtsiTf5 ^ k ; ^apfw \ »bk^ Sw sw; «ksi m?n t»iB?r sw;« 
mh^ «*! m I 

sw; 8MR®* ^arT*i?nw femw 5W «!TC5 i *m; oi^tStflui ^ 50! 

ace 5Tir R71 Ww c?nw sfij;?! Spw^wi flww i ?toT!? cmiflcjfg aca^ ^itai 
!it«?i spi; tow I 5T3a, 5Tt9n jfcs?! aca^ atoica 5aw, sowitasf « 
«mRia ?iaiC5 ai af5la onalwa aw 'B!®t« awwla i ^aia^ Wataw 5w;?i aw5ia 
a^^aaq wft i a 5 ?i;?r a^ a^nawa onta, anato, <aito ws, ais, ai afaw, 
a;<w ^i a !, Bajaia, sa'caia, aKaita a^® aaj# aiaaw toia mw( \ atstaR aiw 
to! *aTPW aa; fawa ^a^ral i ajs? caw, C5c5 cac*!, wiars 9iiac9i aps^Tca aa;a 
ac9!a tsv^ ^a^ a^ i taa^aw a^a tawwl aara ^caa ca, al-ca® aia*ciBi ’^iT'aia 
«pwftaia;^ atec® aica ai i a^-ca« ^cai aaia «aw tor caMa, a^aiaslto ar'eaicaia 
«Ri ai i®fa awT aa I aa;a ainl^^caa:to vam i icaai aa;a®T wr aac® mm 


♦fsTOl atwa if% i?na^ 
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f5>1979l 

»iwj « ntav ^Riw, m^ ii^ -hIoti nl 

^IPW' TO? I 

*w; sflpi « 91TOICT • ^ »W7f' «iTOBWT Ww? ’<(T»nH^ a®:;to 

^ R?i I fet? «iw «wiHT W«5s<i ^ ir^ m i 

*w; «fl ^♦pR VI vrair to ?ii ^ > 20 sic^ri ski; acw sicsf ta siw i 

si«i; ’nssroni *n'B»n 5jwm iwi wn mt si*i; c^rw -ralca ^T»i«if» ^ 

^ TOw;»i lirwi vn vmn vn aonvrtu “if* *n^ i 1 5i*i; ww 1600 

^ntifira si^ twi ^1 «r?i iww «im w wnfi *f]t, spi; ar® ^»piff?i 

♦ifflSIT*! ^ ^IWFT fIPi;*I cvft I IW 5W5 ^ ia*f$ «i* fvi I 

w, fesifd c«rcv w «i*i “ifi 'snsRiT ♦n* m si<i; aia vi i 

vs'mw fvHTOrs ^»nra w fvi;"«i sw; a®;« vn 5ii ^ rw si*i;’ i 

ski;?! ^»PPtf?I®T aprpw CSfC^ W ski; nT«?n SIW, ^ «IC*PFT I ^1?I«I, '6mf»t?n?l1 

*1*1^5 cv^rafT?! f#w fsipi «rm® »nc?i *n i fv^ w wc^ aia swj^© csitcsbi «i;i«?i, 

fiscsRi ?pi fsifa® «fTv® ♦riBi I, 'ST^ *^P5i?WT?i ’ui^nca 

si«i; 'km Savirt I f^**i sKqpg mx. “p$^?it 34 m ayvw, 41 «T«f 
^?pro^, '5inf3i&T*cvf»R, swpnto wths, tWifspi a^ff® i '«ifiw 

fesnw siii;;c® «n?BR, vpifsww, sirwif^^, *iCit»i?nsi a^ ^iT'Oin m i 
^npniPi;f* »i?^w vm ^k-hri toi i 

5i*i; twfsra '8iici?i viw Sav?i TO '^»iv?i ?i?i jit i »£i^ f*P!;H! 

30 aw jf*i; f«rc#T §av?i *a«?n m i «aTO arwsp sik^ f»fpi 100 aw si*!; 
S»iv?i ♦ncv I WKCTORi wTca ^T ac?i ski; Ww? ^5i;^^flw c«!w c?i?i^ 

ni'Oinsniii §cwnj, snTO f*w; wx sw; csRroft fw^i to m$ik a;*! 

^wfji nft^??i fe«tca ^^?! wai i wan 

«ft44tn I 

taa^s awia cntcafl wt®5i avi; «?t^a'®tnuta?t?i 

8^^tl»l979 aa«s f^^ta4fei 

%m i acajai 'sna, Pt-23, nt«f1 ntw tl^i afaTO*700006 

^^*if5n 

nffifnwfaafnn? 



Gram: 'Multizyme' 
Calcutta 


Dial: 55-4583 


A hespegtjible house 
FOB YOUn.REQUIBEmENTS IN 


BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assurer Normal Flow of Bile 
Rectifies Bowel Troubler 
Re-establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Remedies 

445f RaUndra Sarstni 

Calealta-700005 • I 


All sorts of 

AMP BLOWN GLASS APPARATU.^ 

far Schools, Callegea M 

Rcicearcii ln«tltutl«Bfl 

'associated SGIENTinC 
GORPORAnON 

*3i. UPPER CIRCULAR ROAD 
CALCUTTA- 4 

Phoa^' 

FactotT < 55-1586 Oram—ASClNGORP 

Raaidlenec t 55-3001 
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311 
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^ irt*i«^ 

f^at^ rf^ 
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CSR^tlf »ft5l « ’IVW*! 

«rfc^»ni 
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4fat^ 


f^alc:? CSftt^»7 1978 

50 




IJl 

5J1^ 



275 

5j4 

«11 


117 

'si'i 
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249 
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N1 
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’ttwi npE>nt«r 
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53 

wtwtft 
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M 

»rtwtw '« ^sp9i 
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•rtPTtini ^ c^^ ? 
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MtMi 

158 
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^sp»! 


CT^^tfr 


83 


nfR •itrtfl 

IU8 



132,133 

^15' 


47 



74 


^ipl® f^wt^r *ift w *^v95m •><? 

fSpsc^nj 4^5!^tc^nr f^f^a if» CT*tP 

« 1^ 



235 

(TI 

C5W ¥5 

268, 269 


^fll 

215, 216, 217 aifaw, 313, 

»ltsT^ ft-l«« 

258 

a 

C5N « ClitC^r lllsf 

261 


c>np?®t '« ^-(t® irc«(j <if^iun/i 

129 


'e^'^ 

213 

vJjf^Sf 


180, 181,182 

•ilfil*! 

5t^ c®«(tfw 

24 



47 



28') 

^5 

c|ii c>t*t *n 

13 


’sirt® «ntj*i1rB (?i\^tf5 

^wRi «rar c^tt*f?i ^ ^C9 

263 



nc^ wi^ f*f-23, rlwl itwf» fc&, ifcft®i-6 «f*tr«i'5 

4’Ti «trf«f»t 37/7 c^finrtrtt*ii i»P[, ¥f»r«rt«i i 



‘SR 0 l^lcT 

1. Rsfti ‘art^ 's f^rarfsr* nfarjat? Rifn* wf^ arnpp-tt*n 18*00 

: Tf9rtf>w 5ft?v-fiTri 9*00 »rtitt?r*r® 1%; f^! crtw *ffawi ♦jtitTsfl 9? JO » 

• 2 . Rtr»f ®tR '6 c® 9 *i ?nr < f^rartR 

I ’ ‘»ff%ai:«ra 5!<rar 8t«n TTfiw 19*00 &t^i i arNTT^R Sw 200 1 srf? *i?rit9 

4m 5Tt*rr?i*i Ti^ «rfr^!T <5^ 150 to rtNNsi >r*raj 9C« i 

3. a1% Rtpm *rf3i^ >rt«fiir«f« r1tr 9 a«R«ir^ arm^ «iir? afwf? 

“<8rt'9t9 ^ ‘'smrrtir’ *rtiti:Ri 9 ?; rItw ^nr^T afafRsi sn ram 

aii?ta c*rf^ arfamR afiw? aarami 'bfIrIt:^ 9fR i >^9^9 wtarfm 

atot? 5W ST¥: ^^75 «rN5m ars '?f^^ ?9fa aT^BTi am? 1 

4. l%f!jaa. f^tarR? ?rfa « j?? a^% ?s^af6?. fawia af?a?, fa 23, ?iwi 

asfSi?rhsi-70000<> m?'ta-55-0660) caf%^ I &tasi, csa* 

r?5ta aT% f^ara? atm atimaa at 1 arf^ins^ma c^ ar^awmaa amtwa 9m 
10-30&1 caras 5 St? faRrat? 2S1 atJa) ai:?! fe-gt fe^ptjrfy ^^airtaraf? arw 
jftwta ?s?i at? I 

5. %feacir armas \9 >i«Ta«an tcsja aifaraa » 

6. ^f%?t^t? attr?? C4!ta c^as raa«i as?m .sr9*i a^n sm sn 1 

^W?a 

* a9?[? f5i®ta af??*f 

w 0 la0iR «(l^ cawR a(S 

1. aw^? fa®ta afm? af?5tto ‘®ta « faata’ aftast? <iaitfa aastca? ar? fa®ta- 

f?iaaay ^aa faa?a^ fa^ma ami at?^? atm ^aaatata^ a9rsr arta^^ 9? 1 a?pa?faa? 
a?a 'S a9wcatat 'stat? a‘Tai a^at aratwa ug?? cat^t^# 1000 atar? atar 4lataw 
at at alfa’f? 1 «rac*a aa -afaatw fVa? (abstract) ^aar arfacw atat? 

f^a c?«?l «mt®a 1 ftot? f^nwt^t? artarna aam caaas wt® 9m an artsttmi 
at?a^ I aaarrfa ntitata ^astal; aastaat afSa, arta «fa®ta, a??*? f^®ta afw, 
fa-23, atwi atapf^ ^S, astomi-700 006, ca^ta: 55-O66O. 

2. sraar ?to ?tat? mat atf 41? » 

3. aaira? at^fafa astarwa tf^t? ast^ to afaata 9?8ta»ra caai anrtap? ; 
a^rraa ar? fSar atasm BtSfaa astfam at^m ?ra 1 aam ^Srsrf^ Jiams 
cafS as *fai% aigatfr 9a?i at?4ia 1 

4. aara; atataav? ^atf^afl « as^ast'?! faafafom? atsrf? « afa'stai «rm9ta asai 
at¥4*r? I ^a^a* afa^ata ?r5tca.?rt?'#tto aaft att^n 9am5 atmiS ^?ca'4l 
a?l8« far'® 9ra 1 aar? aft?'#tf®as atati aia9ta amm 97^ 1 

j 5. aacaia am caaca*? ^^rai at? « l^astat ai atasm ?tai 9? ai t ^fa caia aa? 
atitraa 1 astaa araratsft'® aa? atafaa^ caa? atitmi 9a at 1 aama ca^faam 
aafi asm 'sr?afaracaa afaa^a, afaaaa « af^m a’ataap'a'o^^ arfaart? atasca 1 

ft. ‘wta '6 faarta’ a^asf? ■‘j^as aatratFrta arm 9-asfa •'^^as atitm 9ca 1 

aaitaai ?f?a 

V 

in? ? f^irr? 



^ JNAN-O-IJiNAN 


Rtgd. No. 
(O.P.O. Cftlcut^ 





, ^wT!i *ffini«rrf W5f¥»rm*i f^nrtfir* nfAniin 

I ' * 

, vA<Pt«? WM, C>Tt 

t I 

I >f%? mft»Ti « »T?-:^TrnR ivft. ij^ 

<5 

I fWJTV^ft, f^9*T»J 

ft^lf crfr^’yf'Tts *^k» 

' ; «rr¥T^'« a(Tb?<i Jicai'Sfi^N 

Hsfl « 

r?^wTr< -iif'Tti 

I 

4raf5< « *t«rsr«» 

I . • 

r?s , 



tOPI..OfiTOTf1-7«i^C>UV 




f 




^V>m 8-9, 1979 


•iMtlRF IWI^: 

C^tfPTf? C*PH^, <1, 

fp«?«Prtw «(, TO 
^wt*tt<nrt, flHRwtof 

af¥M»n »ifN: 

♦t^m« 

TOJ9 

P-23, fW ItTO W 
fAf1«1-700 006 
TO: 55-0660 






CW *1*1 

*l-*t1?^ 

« ftTO 363 

TO«TO wsf-rtl $t 

^t«9rl TOti ^TO 367 

^TOTO 

f^TO ^ TO tflCTW 370 

-tfv-»wfe Plhit^ 377^ 

WRTO 

TO^ •Wtl^ ’ITO 379 

^rt¥rf%TO 

Tff^TO 384 

^TO'ITO 


^«-l8r« TOl-lf% 391 

4TO[tTO 



..* r I II 


ftn c»H^ 1*' 

?R^C^1 Cfit«?t-“*rt?t 394 

C»frCTsnpl11 ^SP 

^¥tC*t^ «(t’f'W 391 

’Tf?—’^tw « tfjf^fapil 407 

njt*I urt'fe 4U 

CT Pt^?l1 '5t?lCTf5t*1 421 

53Pl^ 

'« 424 


W ?t-l 

fN 427 

f^atsi '6 *i?tw 

c^tr ’t'W f?F ? 431 

fr«rtsT; C*M1 434 


ftp C¥l¥ <jil 

•We| 

: iiff <8^9 

437 

iiftH ^CHnt*t1»ot? 

•t%«f-*^^^t^f 440 

pPCW «t»n 

441 

<1 

ft«1 445 

*^^T? 448 

^ C W?1 

’(■ft? ?Tf*lt?«CTl 4 2 

5Jt&t^ 

’I’i’arl f^CT C«t»11 456 

f^tJf « f?»N CFs:»l 459 

»l*’rj1 C5sit? ^«1t? 465 


^i^wtPrci 

ojTO ?fitwn, >8 

wtw ■nwttfl <iw c? ?w « f t^|tKi > w 
«r«vism mt vi tv <rf^ 


<st rl8c'wi3 ^ 

7 , ^in "Hi ’ff»l¥t« 1-700 02 « 


CTlsi: 46-1773 




(it 


A NAME TO 
REMEMBER 


— «■ V 


HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
V/IRE WOUND RESISTORS A 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Continuout period of supply to many 
oaior Electrical & Electronic ptojects 
throughout the country. 
made STRICTLY ACCORDING 
ro ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
electrical & ELECTRONIC 

application. 

high reliability at prompt 
SERVICE. 

for Detaib to i 

IR.P&TRANAV1S& CO., 

>1 ChiridU diavft 


f/pp—VT vy 

’es Mofo j Idecablo lug termination with laps 



Typo—VFF 

Rpiistors Ferr'ua termination 
rwpd Value 





Resistors SoIJsrable lug 'arminstion with 
Adjustsble Band . 




Type- tlu V termination 


Type -T 
T( rotdal FoMer 


Axial Lead termination 
Fixed Value 





'e 197? 






»f1?i^ ^€.5ic^^ »iN?*r 'Q 

?iipi ^?psi I 'siH^t?r '«itf^»r^i 

^1 t 

»I5f!f ^ 1 St^fl ^t?tC5?l 

5^tw ^t5l ^ Wtfr « »IS|^?1 5P^ 

511 C9Z^ =^t?l1 '5rtC5rTW5f Jlt^tPFtCSI?! ^«Tt5tC? 

^1 ^^51 ^tC(f?l WS- 

^ sitgw?! 3|5t«r I C^tC511 sit9’1C«P ^1 

5i?r, ^pal i 

^tr| <1^ 'Q <lt*iWPr 

S I c^tjsri m 3Tt*(t?(*i ’Tt'Efftf^^ 5i^^c?p '^t?r'e 

^ « «ff»rtf^^ c?g I c?ptciii 

W5( 5ii ^?n 

^«rl ?itc«rj?r »r^»i ^uw ^it^rt? ^tr??5T, 

**ttii^ ?it^i '8Tc«^ 


•iMg 






> i mtf wy , R«t*iw 

TO CJfCI ^titCTl’tPp 

«cii oit ^ ^?rfpni 

*tft^ ^ C?1 4l15fi|« ^i*lfi» 

^ tfltfl^I TO Kill ^*11- 

cifTfli CBfi «rt^ ^ itiftil I 

«ft? 'W 4|f^ 4tff^ 

—»4| ^^*K<ni ^»»r *tp5^ 

^•rrt st^ ^ ^ 

■tt^fl ^*iTO *rrtl ^^.TOir 

'«#«t^,'i|'5WI 


'Q ^Wt*I 

^t*?ti -Thfifi ^*iwi 

f%-i^ ^ 

c^«»(t'8 cHt I c»if5 ^ *rrf|«i-*Pfl%fl 

^ % I f%% TO^ <5Jll* 

•TO w "ThiflU 

TO1 *fai-*fgwt^ iWhi. W 

^ CTrt ?»Pii 

Trtflii 'wt=r « ^•tCTT’u ipiiTtflhi'6 »rNj 

TO1 TO, <TO^ 'a •rti^cif^ ^tcf 

fro?^ ^1 ^ I 

<¥ ?n wTR,—‘c?n 
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WR va f^reita 


Of-I 51RR[^ I ^15^, 

f^[^ci Cf»f atc^T atcsT, i’ 

—c?"f, >iTta, I 

?p?t^ »i«j'8t3 

I fK^'8 

3i^j *l5jat?l ’t'^r 69il, i 

\5t5 ^j»fl ^t^tcifg 

'“Tf^g I ^ppl, si?C5t9f', 

c^t& I >i?prff5fin ft\5i, 

^5ijtr«f^ c^ ,PT 

C*?R ^^Jt*f*fa^ >lip5i ^'6^1 ijf I 

«itc*n CT *r^ (srf^SR^fSr fif« 

CJun-^-sw, c*f5R cvf-5rsiai-«tc5it^»it?r 
^ fl^r srt^w? "Ji?f^5 

f'n 

a^fftfS®, ?tai!Sf^=*f?I, ^C5!g5,t5I, 
finqsres, J}]::ly]a^t(^f_^4j•fl^^ 

’I’^-siRw c¥-tc^ cun »fc^ 

5»t=ri *rffl^^ eff^isR i «tc«ni ^ttsr 
^^1 ’Ttsc^^ fg^a vij^^ f^nt^ f|a 
C»l^ >f’1' *ni:^ ; C*lt 9^51 *J*C^5 
c*lf?a fapi'Rt^ fla .^t^'e i 

'“itsF I ^t«f 'an'hsr-'Bf^nu 

f?R, i2ff®^?| ^R—f^W ^rhul 

^5ni 

fawft al 

jfTstfSc^ I '5j«i5, Tr^rl cfcf a5|^5jjt.|, 

aspT'ff^iii c5?^«%--f^’5fR'st9i?, ntSsW?, 

?t»r». Rati* ’fc^^ft’ltfl, ijRl ajfaiti* 
^9f«: If:® c*i:ifc-tfl air*iRt?c*f*f 

«I 

*ni (;«ic», qifC-i 


al^? R-^1 nfiRif, R'scst?^, *iiRntf6® 
c*it>ittfB, *ftR®j *f.li^, Rati* 
*iRw ^«JtR c^ »fr5^ 'sdRf ^9- 

c«i®R ?rf:ini Rrn 

'fRf, CTaR"® ’?l*ffiit:‘i W 

3ita, “ittfi <iiic^ R^ '»1af5 

srfc'fii R^lni Ft^i 

«c?f 4it*r^’n iK?i, ^t’®tR^ «2ft*i- 

bRstj BfWcal I 

ajRjiti* :<«» ^a^'srcsi? ^ <?! RRfb®! 
'ivs ^Un\ \Rf.^fr«1 \*fa ‘*!^^t^’ 

iftif’* CTTitcsf? '=ft(ptC9f I ^Rait«i c*ic® Ftt, 

*l?l4l 5fOi I ^^'6, 

c^ i*i mRr, ‘»i?i^R’ 

*i^tc^ ififr ?jic9, ?R R&r«, wiR^s 
i*11 c^ al “ lR, ^Rtcif*i RRia 
'Q ^^:sf-tt:if^ '«it:?i=? ^itJ* i 

®t:=^ « «itR^ * 55 : 1^1 «(Cf! 

fR'stt 5??i:5i'®, ai*>iRt^:*ni ffR^aic&iH— 
«p^*rf«fRc'ni €iif 

«aa 3f^*rg *i^« 

affa -«'atc^c’f? 1 

'il ^’f ‘Rati* '<3 'i;®«.'1 

'^^\m ^bbt?'' =®R^i c^i*, «(tC’K’iii 
*f:^ >Ji?F«i1 fr^R 

^^1 Ratciffl ^t%% ?9iTf‘fii? 

gin %g ?^R gt| « 1 

RatRg 's^ viigt af^R? «ltc»1 

«itcf ^1&p*5 "i*n* iit’lR’P 

d?tgci*g nRRca 1 faR*: 

nfg nn ®Tgant^g 5ftw 

'sici*^ gst:? c^ViiR-RsJ^, 

ntfii a^9i*( *!^g?it?, nRg^i?, at<|R^ 



365 


1^79 1 ifww 


^n>Rtt«rw?i 'ot^fj } c^iTit^ 

'e*R[ fsT^fl ^9 ^3itc«f? 
ttV, ^f^I, I vfl si«T, «q^*N 55 I 
uq^ ^fi^-^irf^T-fflf^^^.'^^ CWC-I 

>ltsic«fj f^atc^m « •StWT’f 

«rc?l f^atsT 

'^Wc?5 even '8rf^f<' ^^flfnc'® vff, T(^- 

«fnc«« I 3(c«i R?it& ewen ««rtc^ 

^Tn^ji ennresr Pifn*® 

Ren^ R®f^-P(RK«? Tv^ji 

>rwj« '^'Rt?i ^ftena ^rci^ Raf^i 
« 6tff! ^iTai i c*t 

*l'«Sl? 5^19 n9 Rat^r-PfR'^CfS 
^9^ cnc^ Raicjr?! ct Pr^rn^ nc^, ®i >£tfi 

Vt9^9=r tl*lT«9 I ^t'fll -arN (?IC5( 

’^tensr vfl, ewenfl 

R®fij->itsi*r ^V.^y RatiT-nt^T?®! -, 

^ n^lfBs, C9?:jt9 neap I 

'8rn5, n^irfsf ^9atR[® Rat^rc® 
®91 =*?, ^<9T« 9Cfe I 

^tsR K® ^fs:® cnen, ^99R® « «t®*l9 
'nswRp n&tc® cnen—Rat^fc® ^•Nil®ii«t 
®9:®^ 5C9 I ^f9 ®t9 «PC9J if9®t9 Ratc^ni 
on? «f59tn, «f9®t9 Raf^c® «Rf^ ®C9 
cif«9t9 ; C®te^ estate®, 
ltt®«*r9 n®, Rafc^9 «t*!t9 n&tCill 9tC9 

9c*i ^1 cue®, ®vr- 
^9eH9 Rat^ VJRI ^C9 C^\RC9 C«r«9l *f9®t9 
—If9®t9 Rat»i-ai^^®1, RaH ne® 

e®T»it 9 I »it 9 t 9 *i ^rtjRatevw \ 9 r ®nT«.%, 
tj'RRatwjj nRc^cn Re-*™ 

nRe^n-Rate^ ^si 'ii«f5r jpare® «stffi«i 
'« *!t»fr9«i artsn:® ncsiH ®C9 c®t«ri 


01 ^®jf®® « 8 {e 9 t«R ®i^ ^qi, 4 

wtR™ ®iTTfe?9 'siR^ie^ ^>®t9 ®e9 %®t 
^ 9-9111 »nilt oi 9 *n 9 j|t 9 ?tRe 9 ^ I Rar^t 
^sitcif 9 ®tR[«e^- 9 it 9 «(a®i «rr™tc«f 9 

ne-f R*i^«i® 9 ci I Ratnl 

mReie®,-'i^atR® ^I 8®*4 i^?i c®tc 9 i 
c’pc®^ ntR® R?f9 91 799fi® ^afnf®9 
n^ie^i 919 511 1 

CtfC-fil »It<® 9 C^fC-liil Sltse^^j «9t9C99 

Jlt 9 '^® IITSI ^ 9 C^—^ 9 alR® 

R[«, Ra 9 -fij»iT 9 viirN Rat9-95i^.®l, nc® 
C®W 9 'SI 51^19 <aC 9 tSfit 9®1 ' 9 >®T 9 ®C 9 , 
nt?r9®19 «lT9:-f:i «n6T9 >lC®3S5fN 'il^ «9*^ 
^n«iRi ^e^r^en^ -^nsiRi ^e^Re^i^i '^effen 
9 t^*. 9 f 9 9 t*(IC 5 i Ratif fi{*lT 9 9 fit 6 tC 99 
4 ie 9 T®ftfl®te® I ®ni^ ^i^fe^i c*if>f 5 ( n^ie^® 
5 e 9 fe^j» 9 ^ 9 jt®iiT 91 Ratsit, Rfa^lR? « 
Rai51-«li^9T^ 9t5{e9il1 I nt^^1®T9 CWt 
cnR^j atRs^i ‘9^5 Ratsf nR^if’ ®t 9 
^*1® ‘at 5 » 9 Rafit *fRi®r I “ 9 t 91 9 cn 9 
5 ( 1^51919 Rafif 59 sfi, «rijl 59 9 t* 5 i 1 wrc 99 
vfi, Ratsf wlesjsf vpi”—Oil ' 5 (i'i‘ 

Rttn Rc 9 ' 5 [T 5 t 9 Jie®]®*!^ ®T 9 B?l 9 <.® 3 CSi 
'SI951*1 nRefCil 01 9®)f5 <f{f®gl ®;5 919 C9— 
9 t^®t 9 l 9 RafJT Jff®]| ^f^e? C 9 S 91 9 T 9 i 
9 t®‘‘l 95 C 99 *at 9 9 Rate 9 ®e®i RR® 
Rat 9 *Plt 5 t 9 « 1 ®tPl® ‘il 9 *N ®1 99I 9 t^Rt 9 I 
9 ^ 1-1 9 ^C 9 , 5(191 ®^*?lfe®— 9 ^ 1 , 

•tf 35 ®i, 99R™ Rat 9 m st®tn, 9 e® 5 i ^ 9 fr 
CfS, <2{1f*^9t-4l'$f®e®, ‘9^9 Rat9 9R99’ 
jj^jg ^C 9 ew, * 5 [tc 9 i I ®i 

v^l ^t 9 Teif 9 ^ 191 ^% Vi&t 9 f 9 I R®fe 

®R 9 Je®e 9 fefC 9 91 ) ^te 99 « 1 C 9 ® w 

«tte9l 'sffaR, 9wl9 Rat9 *tR9CV9 f®i 

9 tCWl * 9 !|| ^f 1 ?ltRf® I 



366 ■ttf fl« '«ftWH ( 321 ^^, 9^-911 ItUl 


Ji^i c^t? ‘*tt5( >rtf^ 

•ff^^lir’ (‘at^ '6 ff»t^’, 1979) ^*tfr 

>rf?i 

C5it^f«nj f^atpw «stp ^itn, 
'S f^sf-iPt^ tff# iTtsn I C’W^tft 

5t?t« *r(^i '« 

jf^c^tPnsi (Stew 
>1^ c^ ^1 f^C^i 

^t*N»i1w*t I ^c«r« ^9, 

’r[*N»lt5W I ^*9nc?*t ‘f^at^ *9 f^at^^fl 
j|f^’—^atJf 9 
♦fffl’tw, f^aN fil*!ti3i^ ^ 

‘RaK-jft^’ *rt?1 =rK»ii- 

cifci <sitsr*'n5« 140f5 R[at^ m 

651^ Sjt^lC^t^ 
c»r«ttc^t^ siw 


>1^^ ^ =?tt»I 

c»fc»tir f^at^i iitsTN ¥nc^ i 

9 ^ f^afST '9 

^1 »i5Prtf5rn 

^>9itcjf-i ^w\^ 9 

'« RaK 9 *tf?^ifi 

at^f^afsr ’ifSt^i afatf^a ijnc^ aw 

400 c5itaRat^{ an I 4tatfia^B| 
f^^fj^a w*t awaf5 aitf^a 9 bmtt^ f^at^ 
•t^al -Thj <2(5(ta ^^*iai>it^a ‘f^at^r * 1 ^ 1 ^^’ 
9 ^ntfw ‘^t’s5il ^natPBff f^ata *t^ar 1 
wtfl 9 «R»rf«rNc‘W *ifaFB >!5wtt5iai 
9 ^iftaai—afii f^atsr aRuca 
^1 ^af!? ^flarca® »i«ita^t»r a^ 
i?5lta c<2niii f^w, c*i%a 

%»ni affl I 


wi^a af^ca ^ at^ al a^C5i9 Rata Ralsfa^^cn 

at, at^i a^a atwtal Rata RRca ^ca 1 ^ FfRaa ^^wfa^a 
Rata RiRal fa aRwa ? aRtca aatcaa ^t^ RRw caa ? atalfaa ‘^rfaateal’ caaa 
aRal aafiRw ? fai cf»ti?tJa ^atfaa aRca at^ca atatw^ ca^fta ca^tta 
Ratcaa aai aaRca a^ia 1 caa aRn aaa ^ta at^ aaa 1 aetata aRica ^^ata 
ataca^ 1 afaca aRca^ atfaa at^ nfaataa aa 1 «(ajia atata ca 

^awiRa aRca a^ca atat^ca atatat atata Rata RaRca 1" 

aca Rata (aa!^, atfaa, 1289 aata) 




Tftsil 'Sri 

41^ m ^ '®tCJf^ Pi1i»t^f5 caf%« 

^?i1 C’lt'® ntw I 4tH ^1 wtw 

^1 ^ C^C^C^W 4Tx 

(?it^ <ii^ CB|%^ m\ 
?it?ii «fic5r 

4i<(5i C5(|?r ^icf 

c^r^i «f5w 

«t5ii Ptc«fc5, c^f^t «itntf®=r, 

caFti?!i, c«r^n ?5i w« 

Wt^l ift^K^ ’(IC?, f^f 
fftn, f^C9f?I 5t^ 'Sfjtf^fllf^H 
5t9f^1, 5lt^ ^1 ’ttc^ 5 

^ m JTfJltS at^ 

®rfPT ^11 

01^ csf^^ ^?C?^r 'StTtfl 4t«t^ 
cw ^ws ^^"Ksit? 

c-l<(1 VtJ«RJ SR I 

5ito? ^tteil 

fitfiif® ^f|5i I 

w c?prt? ^*(?i '«¥ wt!? 

^ci’-'fll »ltw ^t«(1 5? f^, 
^<1 f^wt^r *i*s^-t^ f|5i *rt Ti^i 
fif«c>i@ *tppci5 alPr’i ^ ^ 

«tf^Riitff^jfi! sjtpr« 

"»il ^11 (?J c»rt^ '■ftaRi ^«rr?( *m 
«t« *W *RI1 ^«tN “W* I 


?t*s«i 1 '®t^!r f?®H 

'JlPf?l TO 8«it® ^^. I 

^c^'hsF c«(^ii ’^tvsiti 

fwtJT fic<( m ^t»(l 

f^fS ^ I *11*^] 

(JfG^ fi^t^?l CBN «tc^ CBII ^isic^ 
^11 ’ftW ?it«»ii 

^?(!l m 

TO ^C? <£f|a 

^N) %«? *lf^« 
I 

^C«l *ft*5t^ *tt)5C^?l nZ’ff 

CB^1 I 

^t*^^lt 

TO TtHl ^tC^I ^t'^1 I’ff 

nfro? ’IC’f 

CSPI^ ^t=l1 *\^i^€\^\ iJB^fl I 

'StClR ^C^rfC^f? «!1^ tl®!, C^ ^tlll 

!f1 ^?i- 

f|C5I5I, >ltT?J 

f^, ^'C^#l *l*®t^ <2tf®-l^ 

?fB^ ^NC5 I 1936 TO f^lf^®t5l9 

<?l ’FWf^CSf^I TO 

RatcsR '®I»(Jt*RFi 'sW^^a, *1*N?«®, nf«® 
*il^*N C»l«l=^ il^TO ^t«f ^%9R. 

vrt W! TO^i cB^i *1^ ?ciii:^ I 
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Htum mm'% I 32 «n 8 ^• 9 ^ *11^ 


^tef ’Tl, 

5^1 ’wcei 5?1^1 ;gif5 ntw I 

f^'sif^'5it5in?i *i*v5^f9i^ -sf^j, «rf?i'Q ic^ 

4ic^tw5» ^tcw '^U «?ar 

I "f=^f 

*tt«ll ^\ C’tC^^ ?65|1 55|C« <ltw I 

'« •sit’itf^^ 5ft*5ii “W 

5?1 fifsr ^’vc^i^r *1^ ^Wcsr 

5t5ltCiI1 '5t«I I f^‘!(R'arfei^l-R^^ Jjfsrf^ 
^•xCil#l -1^ «C^C55^ I ^t^l 1^»ftSf 

^t*lt ^t*N«?I1 ^tsftcsf 5?IC^, C^SI^ '5(^C«R, 
njtiit®t^ ca=k^tc^^Tf«f3» I « «i#3 

(’ll international) 5lt^'6 ^1l9!t? 

BfsitCSlI C^iC^ C^5i^ ^Jt9!«t^, 5pf4, 

«rf?iw.lc’it®l, I 

•Ifst^l CifC-l^l ^CfC-KI «f5l*itHtC*t?l 

^1=1 sin*!; I «lt’<rsi^ *icf 

^Tl <«lt’?C^ C’Pt’T^ 
at^l ^f^!l I t'QWt’l «ltPff?l’H^l 
»rfra^ c^i^i ^»it5(] ^Vs »if*(tiiw 

c^twf I 'BilTfctni <?fc-i9 

C91{^ «13J ’ll C^’ll ^ ^t'Q 

’i’®’i c’lt'?! ^1 fsi’fcsi 

c’ltM’t^i *il I wt«(tiic*f?i m ^t*N5i1^ 
f^wf? c^ic^^i 'St^1 ^ ^\ 

^c?ii csj’it «rsife? =f11 '®i^® J^tsiafW 
f^atJl f^^t^l 35C5I 5? 

f^at=r 'sitwtBsrt^ «fai 

’ll 'ii’i’l'e =f?ica 

f%i IP" ^ 

viWx ’1C9 I ^ 

cfrt c^c^ ^t*®i1 *rtf^ 


^ ill I ^S{ip^ C9l"t^ ^ ^31, 

*IC^ C’l ^connotation, 

^ttSTl 4tf^-tc^?l<3 ^'enl 5t^, 

^c^5is »i3ni «t^i «f|'8 »w «oi1’t 

^M3r I sensitive -W ^I'NI ^ Ksr, 

C’R’T sensitive person, wound, plant 
balance, photographic paper, ^Iff? i 
’?t*s5iti -p^f «tnrW 

«si3r ^fi, 

^tSftf) I Sensitized paper '■I5’lt*f 

’P'NW «{f% 

‘<1c^^ I 1»l«lC5f ^ 

I 

'SIC^I^ ^V^IJ ^‘nCA^IC^ ^tC’13? 

’I’Trtsr ’it’NSil tfl^l-I C5^1 

I 'iic^ ?15311 ^^l I The atomic 

engine has not even reached the blue 
print stage,—‘*1^3lt^ ^91 fksi^ 

'si^fTlCa^ C’flwtl I’ ’1<=11 ^t*9ll 

'St’lt? I ’5p« «l< 

»H«T 3l^*n *l^« 

?ni I When sulphur burns in 
air the nitrogen does not take part 

in the reaction —W C^ltC'? 

««(3r sit^ctlw fiif^faRit? '»l*“t il?*( m” 

3ltf| 31^51 ^\ SPR •3*t^ctc«rc315 

^1’ fSl’lW ^t'vSfl 

^«rli ’ttw I 

«K51C^ ^Ol3f *|tfl'5lf^’» i^ 

^?IC9r ^5=11 3RJm I >11^ Ht?*l1 

3|? I fN 
1=»f ’ll*? of'filll 5C»», CT3H 
C9!«11 *ltCfl—CT*I9 af^^i R?;^! C3)^ I 

^>fC9l ^t*l^ 

^ 3^t5^l fii<ic»i t%5T(ai 5^1 ’ll I 
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1979 J 

'St^ HVCff*\ JWn «(< ^(fsTfiT^ 
^1 ^ Trt c^'a 
« c^ vicv <Ttk«'Q 

^1 >it^t^c*ni «rar c^ 

We CTfl ipf wtc« 

«tc^1c^? w Vf? ’Tlt^l (vq^x ’|9I- 

^*'01^ srf^) cifa?! 

*foi ^ ntf^'stf^^ nm i 

^Wonf 'arf«j*^%if*< "ic^?! far^tf -tf^ 
f «f1 '^«n. 9IW1 a ^jgJTl I >2r<fsif5 

^5^ «Tsf «f^t*f ^C9, c^^r 

'CT“t-*qfl ^tVff I^Jtff, W1 '^t’l I 
*C»ft"Rl Wf—eiWt? W-tf Cif“l- 
^^l?r I ‘'sjMj’-vflu ^jf, 

«tiR’ 5j5icsr 'sr’f ?? f^^par 

I »it«(t^‘i sri ^T«!D, ^^l=^•^ 

^aiv *11:9, »it%«T «1 


V9 w «rtc?p »T«T I ^*fjit^ tf(nt«fsi 

ff, sn^'a ^%-tc^ BSJC'S ^tw, f%l Wf9 
t^J wit I CR 

^’ftC3F9 SIS I «f*it9P?I '5t^1 

'S('5I« W « ’^'t ?as1 vq^ ^'«(tf5 

*1^ C5[«^| ?it<n I 

s1’n 5I1 «ltfl ‘q’ffB cifts 

arhi ws *tc? I 'os*5fft 'iit «rTt>ff5 

CS <2(Tf*l «rt3itciffl ’lailfift^ 

srfc^ *tt6iii St? I "sitcn 

n^t? c«fc«ifl—?i ?i^c5twsi 
SCSI I 'Stsi 

#lc?? C^C6 St?!St? ’^C'*F «(«r 5itai I 

®c? aw ’fit»i I’ "f®! <3^1 

*itHt?'i ntkss? •K’f I ii"ptt»rc^? 
«lf??Jt® C<=1?CSS? hsrffsiSS 55:11 
^tc’t csit=?c^ fsc? ?t5l^ ^c? C!(a?i I 


“i?f^ fssrfcw (ii^fsT^ c»r??f fl^'stc? q?<si?tif s’rWsj ’if?5t? s^’c? *ic«i? 
»I?ltST ^C?^, Cf?t»fC^ «mt*t IPT spc?:r ^1, <21^? tfjstq !»1 m C^Pl^e f^tv ?tc^^ ^1, 
^ orl^CSf ^S? 5^1, cqst s^'a 'Sl^istc? '^t?fc? S(1 I 

«i?t«i c*ic*i^ f?s?i r?t(t? ?»mtc^ *rf«^ I ^fnc®? f“ff^« «fsi sf? *iw cmm 
vq^ <s1?st? tficift ?'?C« C"IC»^ «C? C?s?9I »it?1?‘l ?? ^C? =11, 

a »l*N?tf?a W^lt^r 5C? 1 ” 


?t«ffN? S’? 




11 *?i^5 (1979) m\\*\ It 

sri? ij5’«rt*it*iTti* 


65it^ ^511^1 uttB 

^51^ ■« 5^^ CT ?ii?r ^ 

1 >ittB ^3ic^ *rtMt^*r»: «(^C55!1, 
nnsil '<l’l* '®i’i®t?i 1 ‘^il’-fS 

^9ic5i ^ M I *f^**i^ 
in I TlfS ^’^W‘0 

^tcsf »JtC^ I fft* 

^55ltf? 

; ft^ll^rlfs^t^ ; 

^ni^il« 'w*’! I c^ 

mtw^ v,m I 

4^15 ^fB^l '^' TNIf^H 
^•rtrfPT^ I 
ii^f5 

ynicw I «i5j*i^tpr? *rt^*ii 

«ftf^ ^ 

^ ^ fSifafiitii *it^ «*rif^^ ^t^’f f^ni 
fiiwNf-ia w '9^'Q 

f^CT? I 

^^ijlfii^^ »itHt?i*r«: ’rtfS ’^cs! ’f'fi 

>jM f^M '«rtC»lt?S!l 


^ 'WfB »rN®l «ta(t'<R I 

m ^ ^ c*K^ 

if?l^Ft?II ^Wlf^ 

JlUPltPl 1 

liiw C^l CFtW'Q *0l1 *tc^ I ^ 

^•n ’^•r1 ’itB I <At ^*fl- 
«tSl^ ^ <2 f*l. »(Bt ^ I 2 f^. ft. ‘flB 
C«ti:^ ^^5 ^‘ft«ft^ ’KKI ^5%^^ 

«ft *tt9Bl ^11 ^ 

^*rr»i«ii^ ^1»rfift^ ’t^ 'efft^t-N-i cmt 
ftftfl I 

^ ft®!l C’trv 1 ft’ll ^t^ll 
i<?it*tB I «fwt»r c<fc^ ft»itc2t^ 

*is"^c4 ‘flPic^ '^’i' ft’'® 
5C®61 ^ ^ftt’ft’* 

U13^•^ ftfantft’l ^51 ft9|t*Jti5 
^C*Wtf^ W «lt^«l ^sf’ 

^gac^ I ft®i1 

c><w^ ^ «iR* »i^'55 «t*lt-i«i 
«rtaw«i ^•rti 1 

*i^ ’^* '• ft^ft 

^«(t3l *fC? I 4f f5 •ttt'ft’ 

»rt5lPn CH'SBl CTTi *ttCB I # ♦ftft ’TtcaiB 


#332, (aft'i?! *tt^» ^^«1-700068 
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1979 ] 'S «11 «lCTt^ 


(4-5 CT. % 'Sic*!, f^. 

f|3r ^ i?9r I ^cffw 

<2f3[. fir. 

«Rsrffhii c«f'Q?l 

59 ri 5 fi» ^ *rfcar 

flHl ^n ck^ I 

a,Ji!j •rf^iit'i ^si OToreni 55r^ 

'551 *ttai ^ ®5im 0’5 c*(. % 

^ I ^ f9w 

*r^<ci»!:^ c^f'QTii 

^ ^rl *it9 I 24 m c?«n *itc^ Cl, Cl 

^taifSc^ ^f%^1 «t«n «itC5 

*itaff^ PmtK «tt5 

«itC5 f^1 *it5iti I «?C5I?l 

>i*N"«lC< ^t<ltil *iC9r >iC^ 5T«r5 ^JZS\ cif^l CT 

m dc=T f%c5§ I 

-Ws «f9i cb'cei ar«^i1 

'»wiwc^ 

'*1^ ^SJ fir?i5|fit'» I f%5 

s^\ ntaifij C<>lC^ ^51 viic^tc^^ C^C?ltCB5 ^1 f^^l 

*!t 3 rt 9 ^ C^C^tCS? ( fw -1 ) I 


iii3f5 ^ ^ ^*rt9 nft'tw ^c^T'Q f^i* 

§4 ««! *ft? !fi I CT*nT «R &t^rc« 

_ ’Ttn, «f9r i(c?i« Kt«fc^ ntw I «rw? 

«|R5 'q «FC5ni *if^ *wf5 

Py ^tntf’1^1 I 

f49!l we?? ?c?^ c 

'fck? (?i^ 1 

^t*ltllf%^ f^CS’}'! ifCHJ 

CbtC^ *\C5 ( «2i«l1, b^4 *1451% ) 

PlSjl'^J -^51511^1 

f4| C^%, *3 

I «i9if?i:^ ’iJt’tir=r.f‘i?t?i, 

*t&t[n?t5r « nr^STfci p(5lt? '5{C^^ 

C^*tf I W.^'<1 

(TiJt^tC^I I 2iI*N « 4 ST' 3Tt^% »fC^ 

91 I ^p6«Pt^ >w^ 

<2f(«(t31 'if^«JJ I 5^4 $C^ 


s/i^ *tcr 



fw-l 


c^& 4?pf5 «ij^ ^^1 'It? fn9itf4« «itff ft5itc?9r, ?«i1 ’('5 

Cl f-t9it^4 =1? I «I4t«^ TfRint® '« •t?t4, « 

^isrKs i< fflC5i^ ?[? =I11 f^i9iic^c5? #^t? 
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aw-su irkii 


'St’lt? ?iC*1 f5%5 Vfll 5? 1 

1 

4RPS 5C? 1 


^ feltrf^ 

«fSr? «rfe?il 

^?*x •rt’tc’R? 

nirtp^ •ifl’H-Mi^i 1 

^ iftyt 1 ^?Tf? ^ 

^ ^ 5?f 



nfr^i w?? 








^1^1 





ftsn 

1 

2 

3 

4 

SiO, 

591 

693 

57*5 

747 

19-9 

M,Oa 

15-3 

11-4 

78 

123 

371 

FejOa 

7*3 

3-8 

2-5 

4-9 

15*6 

Tio; 

1-0 

0*5 

07 

13 

2-0 

M„0 

01 

0-2 

0*2 

03 

03 

CaO 

5*1 

1-6 

1-2 

0’2 

02 

M,0 

3*5 

0-9 

06 

01 

0-5 

KjO 

3*1 

1-8 

09 

0*6 

01 

Na»0 

3-8 

1*1 

10 

0-2 

0-2 

p,o. 

0-3 

0-2 

0-2 

0-2 

03 

SO, 

01 

01 

0 3 . 

—- 

0-2 


1-2 

9-5 

27-2 

71 

241 


i_ 

60 

255 

2-4 

6-0 




?t»it?f^^ '« c«W fell «fMt9i si'hs 5wc^ I 
vi)^ fet«f«i «if% ?5 I 

^ ^ <JC?I ^ »l»P5f 5FC91 

I 5it?wii ^ic«l 

<(fl1 ^] I C^CIE^ »il^ 

ssi’it^ c*i^ «r9r 

ff« ^ I 

^9r«^r f\^ ^Cftf I 

firsts—ui^ ’It?, c? ^ 

Wsrf*!^ ^ art? 

3itcit I ^«tc? fen 

?iint«f?’i »t? nt?"n^ *mcf ^xpi^ 

^iRl ^t*sfi?F *fc-«t^ «wj? fs(^ 


c??tR ?i «fitiiii 

5C5I ^ c^ ^cn ^t?tc*i ap?*: 

fi«it^^? f?c^ ^5f*i? ?t? I 

^?Tt? ^flfe ’IWJ Ff-qs? nK’PI 

si’w ’PTi Ttw I feit^? »rtfac«o c? ^?f5 
*tt'e?i ?ti wtcv cT«n ?t? fen ^icn’^tf^ 

W «ttt« 4?^ CW1& 

f?«'5! ^ *rppc^ I 3R“t: ^nc?? 

c»f«fl ?t? c?, c’f*i’r ?v<ii? nfe^ 

—?[^ (?«fw ?i w<—c®^f2r 

yelps'® •i’^? wm 
cnncf I ^»rir»f 

C«IW ^iR »I^J I 
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1979 J f^«l(5<« «ti «IWH 


^5*1 '»c<ira « 4fw ^ifesret? ^*ni 

?? I fvc^ ^tCEK it's!? «r5r' 

^ *tfi(*l« ^ i 4 ^1^1 

ftfejtir 5re*i'8 

"^"(S ’ff«C'» |<-f^^*f ^Cf ftiJfl 

RsTt^^Rl W9f J^W 

»f^»rtft« 5?, «t?i btc’is f*i9rt^»t 
iftc^ I 

C*ltW, «Hfl‘l-f^Wt!l-1 vflSTs 

5pc5i f*if^st«ii *tfr<®;5i 
^tfl^sr 9it® ^cii ^Vs f-i^t’fC'S? ’ttaj 
^tw *ft«,5jt nt® g|1 

w (?ii%?i jjf? I 
m WCSI^l »lCf 5?C«T 

«{«« I cs^if^ CTal^l 

CT(t*i, *iti.w& I 

'sift^B, C^«t>l «rat^CB *tf?*r« I «it#- 
Rcs^ RfRpft p|5itf^« ft5{tW5I CBCf 
*i?t« *ic«r »fc«f c*it>f5» aifiiij Ji•^^ ?? I 

'SJ*^ ^c? I *R ^ 

vn^ *iNt<i‘i ^Ri I Vm- 

f»il^ *it 5 twj RfSr*?t«f«i «I^M 

»iti: 

«tRiBl 2 

4F.0 + 0, -♦ 2F.,08 () 
F„0,+3H.0 2F, (0H)3 '»IW 

F.,0»,3H,0 (C*!FfH) 
F.S+ 2 O.-F.SO 4 ( ) 

F.,0, -*. F.0 ( RftH ) 


KgO, AljOa, 6 Si0,+3H,0 

Al.Os, 2Si0j,2H,0 + 2K0H 
+4SiO, («rllf4CW) 
2KOH + CO, -> KgCOj + HiO 

() 

^ fnRiwcfefl wtft? '9 
«rtta¥ ’5«rf ^ Tti 1 *tf^«i 

^tfi*rr« 5CS! 

?? 'SftfsB RiRic^if ertMt® 

Sit® ?fc?i I Rwtfif® fnRiwc&fl 

'srt:9‘'RaKf3 ^?«il*:“i 

f^'o^ I «fgr 9 

JfWJ *P*t^ I '^''- 

Rca^ wt^'i-R«rt?i‘i f^{arat'5l?t'e 

*ltHt?‘fB; 9 f»[l%«^Tfl *ft?l'*lHR4S 

^jtc*i?i ^*t?i 1 

f^Plt«f5I«(^*fBl ^tsi C’lC’P 

f%l 

it»i5}t^ I 

3 

f^^Ttopi '•Wl^ ^'icsQ 

OiSi 4 3 27 25 

2 

f-isil’js ^c»l C^H M 

Rif? *iWc’(j ’i,(^ I 

Sr5c^« *taitR ff ^<1 ’lf^^‘1 

*t5^f3f?t5 *1’^^ I ’tR*RfH 
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^ ^<*11155 I ^*1 f5C*it5 

*1^ 'Bfs *tftc<5 «(^t4 Rc*t5®tC4 I 

*ilftC<5 *I*s’«lC>f 
?C5 «®fRRS ^if%4'1 

■?!& ^5C'® ^C5 I 

tSfHtH itt>iS '-^l ^ 

'Sifen'^t^i Ri^tc^ -iii^t^fii^ ^C 5 'stcr^ R| 
’IRrI CifQ?1 551 I H-^5 itfkic'^ ifl^ 

55 ^1 5C5| '^[^-^1 w: 

C‘"IC^ 5!5* ■R5r>fC5' '®[< 2 f*f 5 5 C« 

»ftC^ iiJ5* '«5 ‘^Sf'l: 5rf'» 4fC5 I 

«lRf® C'«fC4f *#95^15 C'^C^T 

51^^15 =«I5C»(5 ®r|HTt^ ■•551 5t5 I »i^5} 

=n 5W 5f5 sTi^RRli 55, 5C5i 5tR<1tC«5 
'BltifsiW 55 I 

^T5w Rf«a 

5C« 5r5I I tfC5T5 C’^jsil ^C9r C5 

<itc^ «t5 «rf*f‘i5f 50 ! 

^C5 "sltJil ^f5 I ’lfi[5tf55 

^5^5i*t I 

R«J1 « ^f%5<t5 »IC<? ^C5I5 RRp5t5 ^t5«5J 
5^51 5551 :^ I ^55 

«JHt5l ^*t1ifr^5lf5T C5S5ilR®l Rl v*)^ 

CJ5^5 ’tJftC'R C5'»ftC>l5 l(C5I ^R'anj 
^TClf, 4t5 5«C5f ^|%^5 W5[*ft5C‘f5 
^f5^5 I a}f>l-C5 Rca5«| »{t5tl5J C5<ri %5C5 

CT ^r%55tf|« C^9lt»l RsitRnF ^k^ 

Ri«itRi^ RRc^i? C5s^»f 1 

5i*ff«5 #t 591 c*j^ 55 

’fC55*f1 5C5C?? I f5Srr^C55 ftiltflTi 

c=5»i1»! 'si'te'Rorc’w wi 
*P^W*f C5CW RC5 '« 

f^5l 5t^S?^^® Vfl5^ RRf>I^ 
^ 5l 5fC5 I RRi r,^4fm 


5Pa ^t5 Rfawl »I*s5ji>® 5^ I ft? 
Rf^ 5t? 5t5 55, 

^^5t5 RfaRiNtcsi ^ '«a’NiaJ5*l =^w ^11 
C^5915tai ^5RI ^^<8f9|^ Rfell5 ^^“t'Sl5‘l 
^C5 I TI5‘t 5RI If5^t5 C5 fi5|1 
4st^ ^ f%^1 «tc^5 

■SJ-sfifl *15(5 *IW5*I '®t*1 '9 Ft<1^ R'S'JI'N I 
^®5n 15 RI R 511 5i *i5(5Ki RRit 

n<ftc4 5int5af5V5 5C'® *Tf« ^1 I 

^C*f55C5%^5 ’fRw-t '«(9!»jtC5 
Jf5«f R^IR^P ('SI«I51 W« 

5|lfi4^ ) C^psitw ^hnt^R^ 5?( I ^5t55*1 
<(t'«IdJ5«1 '9 C55 R55^ =551 

«l5t^5 m ^1 I «rtl'S5 ^oil CfiltfS^l, 

=5tc4l5l^c§fe, ^t=5'^^c'5 Rk 

vfliKPft^si i}t5l^5J wjtcif'RcSl^ Rl^l ^^151 
'«(t‘t5t55® '»l<3ir5 ^R'f® 55 I C555(, 

C'«(C=5 ^jlRc^il ^jIR® I 'sottoi 

'5ntf=^'5 !2(5tf^ 5C5 «(5^t5*ItC5 

C€ltfBc*r 5i*l1^f5^ 55 I f=5^ C5-C«nf5^ ’t'tC'S 
Rsj ^t5 *n^ vi’ThiR^ ca1f6c*r5 c^pt^f 
*1"^^ s(1-9 f!rt=5t« «1ti:5 I 'il*(*l9 5^'® *lt55 C5 
'SfJtRc^l «(Ttr*l'®«R ’1't3It«C5 CfiTto 

5i*1t5lf5'® *(1 5C5 «(5I=5tC5 5Wl 

-(l*1C55 C=51^ «jt’rf5 5C5 

C'»(»I I 

f5RtC5«I«to *lt5t5n®: «it«(R=5 
’1%55 ‘45* f*(5rtt55l«1%^ 5tH7R^ 

*1ttC55 59rt 551 5rt5lf5^ *1^5 f5^rtC55(- 
•Rri CT ^ifS 5f^5rf5 <2rt5-i: ’ft'951 5t5 ®tC‘f5 

5t^C®5l1^fe 9 ^Cl(«lt5t’n I 

9\f(\ WC^s 5f5^t5 5*^ 5’wcn 

5«ii 5C4«i I ^5% ’nrfc< R^nrfsf «»itf»i® 
f55tC5C»!5 f5lt»J C5 *15 C*! R^CT'® ^t5l 
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19791 ^ %i% «fc«t<t 


cm I ^ve ^^fifsf hftli «rtc^ 

n%? Tf?^ I ^>*t srtsTi 

«(t=ii«PT?r ^*rtTW ’tii® I ^«rt*i’(l^* 
Cft5l^ fvifB ?nj1 ^ 

) I 

<0002 f5! R GFif ^1 

0-002 - 0 02 f^. f5[, ^«n- 
*rf^ ^ I 0 02 - 2 f^. 
f^* Tt^i^pi ^1 «11% ^5115^11 

^tf§ic5? f^fl (0-02-0-2 Rf5|) 'Q c^rfi?! 

(0-2 - 2 t^.fi[) CBf%« %'«' Tf? I 

(M ^*"t^ I «f9[ 

'«rtf^‘i 5FC?i ^ ^tiii wgi rt?t 

^•s-f I cifm >ic«f *ff^ ^Q 
aKm 

5t*i«rf« ^ I c^f '■fw ^ ^•rt*i^(ltc5? 


ar«R I (?R^, opf 

?C9r •rsT « «rt?5Wtflc«r^ %f% 
nrt ’TC^, f%i «f5rf5f^t“t 5^(, ts? 

^ptfesj ;(C?i vu^; »it^ ^cu I 

wfr® ^jW® I *fl\^i 'st^l 

or^ RciCf « 10-25 "I^t’-t Cjf?, 20-50 
«rtf^ ‘iR* 70-90 -iKt'-t 
1^f®g c<m I ^>Pic@ cjpif 

^lf^ ^-*1 '5(C<1’Ftf^ 

I 5?tc^a 

^it^l ^t^lJI C*1ctti^?t5l 
(?r^ '(f?j c-fif «{*st «ifK^, 

W1 c^^^sitai c^? 'si's-i^Cf^w 
C3S[^a I 

5S!f^ ?pntt^ 5itf5, ^*C^5I :qlf5, cifl-'^f-t 
iftfS I 5«T 



ffel-2 

f«^f5 «rvC"n »i^’r® i opjf-n^-’itfii 

^iii ^ aj<H I ( «j<K •iffli(t‘i Tffl I 

c#«f-nfir-^in «Rj*rf«) «rai»rfcfl (Sfnit’f “i^^'n '^rfc^p 

^ I «tcwi^ tficirwiwca! «tr^t-t *ivi (( 501-2 ) 1 f«^f5 
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»i*«tjt?{*rr'5 '»R?»itc51 t^f®a iTmt^ <sf<K=(? ct 
ca(% f^tf^ I ifffl*f 

f^'st’t « »1^3T catll ^W0| c»io^^ 

*1^3 <511^ I 

f^r«w '5(ti^w 

*if^ c#-=?'9 

ift^tl I ’?tc«f Off «^•^c-^l 

’ft^^«c<l^f5^ «ft^ :?^jtl? 5?5[-c^% 
^fl^itc*! ^tc^i 3Cril ^c«i1 

^t«i 

«{«tR« I s^rtucsi^ 

’TtC^il f-t^ci?l 

I C# C5l^ »ft^1 

<it?Fc»r 55it55i »p^ I 

’ftc^? '5('5r»ffl *ttw I 

f 

« ^r4?PtC« ^*rt«^ SB 
^1 PTlfS? 

«t«I C*l^ 55jt55f 

snt^ «it^c*ffl «f9F 

C^5| ’t^W CW9 ^1 I ’tt^ ttll?I 

apn-i: »lt< I 


nksni irt*rf 10 0^ w ^w^ i 

^«ft»lJ|0?l ^T55*[^ ^<1?l 

CiS(% f^1 Trt I W® 

f^f?i i(« 

cm c^ti? 3 ® >rfft 

*itwfc^t 2 R ft. 

*ic^^ft Btsi^c^ ?il<n ^ I Fft^- 
«ft >ltft^1i 3# ^rsi'eSl *itcai ^fttu 
cf^ni ai^*N 20-25 ?r[fl 's^tPfi- 

I tfiftpfli st?n ®c5i^ ^’Tfc^ 
ftftsi ?p*rt*i5i0 ft% m 
w:ftc5?ic^0 ft;g^^ 

<3l?*t I <2tC«J^0 ftcj^il ^Jt»I 

^1^1 «itcwi 35P0 <sftJp: ck^ ^511 ’m 
•t'ifs-t >0.25 ft. ft. ^litcJi^ 

nft’rr*! 3^0 

m ’ll! I CT «5it? 

«rfs{»rff^’p >rv«(jtf5 ?0ii^ w§ 

ftf®ii 5(w 35P0 

^515ft^9[^ iitt^t0 

c>i^ji^ c^cfe ^ »it^i ftf^ ^Jt»l^^ 

fti I 


(»l*^jt1l ’I’li*’)) 





lti?iw ^9I1, 

c*tc^ ^ *tirfsf 5PC?f 'iPifl 

^ wtSit K^r I 4«% 

«fF9 *j(j:^ii «rN 

f^:CM • '4<R ^5f-Tf?t^ 

w, (?{^, «ff^ c**ic^ ^?5ri, cs^y ^ 

^9r w ^sppri ?!nc5 « c*fc^M 
^Fwl c^t I 'fl '®PTTf^ ^rhrtonr Pik f\ 

^if?ic'5'Q c^ 5lt, 

^'!«*r(jf^ ^c’T 5fr jrf^t^*! 

^itfll ’Hiiwi T5t^-^ ^1 ejc^ ?Pt5»nif 

*lt^ ^pofl ?9|C^ f% ^Sltfr ^ Vffvg^j 

cncsf ^11 i£i^ 

Brf*it^ 5T1 *rr«?t?f ^rt<it?i&tw^ -tf%! ^ 

^ClCf I 

^^t*r, ^jff^^, ift*ft^ iflfli c^5i 
%? ^1 vnrim cncji«i 

n®csi <if6s »iJi'^i, cw wtfli 

W3r 

<il^*N •t‘1 5PR tffJQ 

I ¥5511, C¥9I, ¥li! 

4*l¥ ^Sf5 ?[niCf ^C¥5 

’?%«rf¥ I ^tJ(5i *rf5l ’jfVfin 

<1^ C*IC5 45’x tflt5^«¥t»I 

5C5^ «¥ C*tC¥ «tt¥5l 1^¥ ¥t¥:*^ 

^«tfjf¥ “tf^5 ^<s*I f^t*lC5 tftsfil^ ait5It^5 
*tf^5C^ «?^tc5it¥ 5j5?rtni5 c«rf5 lfnc¥=r I 
’?ttWf¥C¥ l>¥ ¥tCW5 ^*tC5tt ¥C5 C¥'85tfet^ 


MI1TOW ^ *51;;^^ 5»;*«T?i (1979) 3Ti?m*t ii 

’fC55*f1 I 

<2(¥fk¥ C»lh"t% flTO'sitTl^l 

*rtt «f5f"lf^, 5lVlf^, 5t»lt5f%¥ I 

Cs;\c9 *1^5 «5I ^t**?!^ ?5n CT*I ^ ^5 'n 
C ifC^ # 45*s C*K5 =lfr-^lt5itC¥ ¥5f«15t¥ ^ I 
^f\ 5l? all’ll C«tC¥ fire 'StlCn ¥C5 
(??tC¥5 5tC® "Bltfl ^C5lt ¥tJ¥ ¥tW 

5!t’(tC¥l »1?¥¥5 55 I ¥5|C2^t'»C¥ ¥tW 5ltf5fC5 
5t5itC5n ^5 C>!^ »iCW 

C¥f W&iJ ^ ¥« ¥51 55 I 

^C^¥ TO^¥5It¥ 5t«f1 55'4^* 

C*l^ ¥5lt5t5C¥ '5]t5 55T1 55 I *P155¥ CT^ 
¥5iC¥ f re ^rt^ltC5{t5 »J^C5 &t55l^si 5t|ilCl 
¥t5t5 f5^«s ^f5 ¥51 55 I ¥f^ Utsf W 
C5% 5C5 «q^«tC5 (55]?s b5f5 ¥¥ 55¥¥5 5^5 I 
f¥l 5:C<15 f555 ’lf%55CW5 wf^ «tl5 55¥9I 
{f55t515 !) I (?i^ vH^ ^ ’(t¥l 5C5« ¥5115^1^ 
^^*15 ¥51 t5 5jf55t¥5¥ 55 I ¥^, 

5'Q5l ‘il 55t C5\5“ff%55 ¥5ntW I vii»iC55 
5J55t5 55^ 5tl?5 ¥C5 I ^ 

5lt*ttC5 55JtCQ5 ^^®f551 f55jt¥ | 
f5CSI5 5C¥ C¥5tC5&t5 ¥C5 ^5t5 r5^I«« 

¥51 5l5 I ’lf^55C¥5 5\T^*ltC5f 
e5«t 5t&5l ^'Q5l 5t5 5cfe f¥l 

5t5tf?5 '^5* 5t5t<55 C5&1 ¥5C5% ?5 C5 

¥1 f^5 ^551 55¥t5 55t5t5 »f85 55, ¥C5 
C^&«rt& 5jt^5 f5“55t 55t5t5 ¥5l 5t5 I 


^5t5, 5t?5^ r55f5¥t9I5, ¥fSr¥t¥l-700032 
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32«^i 81I-911 mi} 


tfifaf’iii >ii<rtH 

«rtc5rt5 ’tt^it^il 
w=jrht >iR*x ^1 c^r.^ 'srhi^i cws *ttf5— 
^-1 C9\ c*tn I c?it«f 

*|5ltMt^ W =1? I ’fSftK'N 

^ ’Itc?! I 

C5^f^ cq®^ 
(broTten) tstc^ 5PtC«P 
»rt%? ^V9 ntc^ I mw cqt’fT Pi^ 

«s}f«^ vfl^*> c^it^Bf^i 'qt=^c?[9 

[^, cm 'ilf^-qs^l nus 9cls 

fsn<iP5siq5f 9 '^^n} 

51^ H 0{^ I 

’?tfC5itqs CTati:^ ’ftW ’TpC^ 

vtc^F ^fc«f5itPtw »ni^?i5f« nfe 

*i«i>i c^-i I qp9 f?c5i 

f^CW solar cell ( C*lh C^'N ) 

1 f^l C*l&t9 sjsitHt^ ^9, CT^I 
n<9^t9 cnrtt9 ^11 c>i\^ c^itW'si ^nii 
«?tC9I1 *t?C5i^ ^9 I 

9rf*rf9 1 ’I9t «it9t’i ^trqf9^9t« 

i 

'S?*!! *ft^ ^ I 91 '5[3ltgr 9^51 

^^TlffC9 ’?9rc5lt^c^ C5l1&t^f5^tC9 CTt9PtC*l 
4c^, c*i9tc^ «?9|*:(< *fti3 9t9c^ c>ifet9 ^tnsitaii 
C9i 9t?}^=n 9t9, ^S}^+C9 9t'^^«R''9 


’Wl 9t91 «it«rtcif9 3rpRl»i f^Pr^tsi 
51Jt9C9&flr5 0)^9 ^ ?ltn ^ »il9*s 
f99f^C9 ^9t9l C9rf^^ 

9«.f^f^P^ <rf99lcsn ?pa5 I ®t'il9tf 'ilp|=l9 
^ C’ft^sIC*! 9t«lC9I 59rt^ W W9 I ^1 'It^ 
m '5lt9tCf9 ^9 lil^CST?! 999lt9'9 C9^^1C9 

9t9C9I 591C9 I ^t9 Fff^in 

^«fT9 C^EtH'hl 9l^C919 
^9 I W ^9 I 

9T9lf9^K ^'Sf9*9 f9C9 ^^l— 

4®fif 9C®C9|9 ^tfv 9'ft9 

f9«st^1 *tf99Cif ‘9l«fW99 9^ 9f99C9 

I 99C9 ^9<3 Off9C9f|8it9 
C9 5?l «tC9 C*l\9*tf^C^ ^C9 «l5fil^ 

>49* Hot Air Engine Ff^tWl 9tC56 I 
solar cell 9? ^ ’^^tCsitC^P solar 

cell #\«tC9 ^C9 «}«I^ 

9^f9C9f|5|t9 I f91 '5rf9t9 9?^ 99 1^9^ 9^9tC9 
U)99« effps^ ^tC?9 C&f 1 9t9C^ I 

C9\9-tf%i 9]99tC99 9Tl<1tC9 «lt«f9 

«}f t^9 9FtC^ C5T9^^ Pl9l I 

vilft^t9 ^git® «tC9'9 ’^^tCSltJPPP 9J9l?tW9 
cell 59ICf, 95C9 C*i«Pl ’1C99‘rf’rtW^ 

'Bft99i I «t9 ^t99l ^“59^ ^1 ^P9C^ *ftt9 
C9 (?rl9“(%9' 9T9^t9 ^’lC9tt 

5PC9 ’^'f59 ^819 “!f%59 etR'll 

C9^9 I 



{4wf) 6aK:»t^^ c®^& 

9 R®t5f-'«f5j^t^ 3i^C5f >1?:^ 

jffvp^cii 5t5ci5 I v«i^ 

’!» ^«,»f5 sitcna 4 '®tf?«i c*«n:5^ 9 

oi^R ^twtc^tc^ ^'[t«iifi^e| 

®C'^il (Raman Spectroscopy) 

et^«tft 5ltC»l?| 8 cm 20 'si^fH 

‘f? 'S[m»itf*!CTI“l^ 5?^ f? 

s^tPfelsT ‘il^ vipffe 

‘*ll^^^^f j»I'^ff^f^i]’ (winter scliool) ^C 5 

C’fsf ‘lltsTsi I ^fjpssftsjl 

(TfC“t^ >ilC« 5T^^1 <2i?f^ 

I ^^tSl 55?S Pti?1 'iit 

f^a '5ftC5lt5^l1 ^C!l 
■?tii «ft^ af^i ®Tn5r I 
1888 7| ^i:»??[ ^<^5^ 

«(CfrCT?l m\ I 

H?rt5jcfl5 *ft^ *i3rt*t=itc« f^P? arWet 

c^rPicBpi ^C5TC«? f^s'N '■itsrf? 5S[, 

1904 *itcsi »tC’f f4. v«l. '^tfl’sft^i <tf*j 

I 1907 f4“^fWf5H WC?P 

*rirt<^R^ Pi'stw .asi. uj. nff*?!? 

^'T I ^aft’TTl 


<iiC5pt’-uq^ 

W*l^ ^?.jRr 

51C5R p!r»a»tC4 fiJ^t*! 

Prcflfc^is % I 

'5lt5(TC?'Sl CifC**! «^^■^^C^T f^C“m 

f4«tC!T3 c^car ’fC’T’J'Tta C^^iSf C^ft^I p!t*l^ 
=!?c?tn rt?5i iTi I ^1^ ^ i%Pr 

'5l'’f'f^W 5PtC^ C^N?t5f >iR*s 

I 'Bi:c5F?i %t^ 

^c-<j Pff.«fc^ 

it?C=f f^®tC^T5 «ff® '5(5^t’f '« 

^t45^e| *ltf1 R^t«siR I f^atc^l f4®t^ 
5^1 ntc<j ’f’R ^Piif 

f«Pr '5}|^p!i<|5«tC4 '®lp‘>l ttc^l 

210^: c^iHtet?! ^tfic^ -i:# 
cjfc^r 5f%c^ tPi c^csi I i? »rt^^- 
C4t^f5c® C5f«l1 piSI—“The Indian Associa¬ 
tion For the Cultivation of Science”. 
'Sit*#}!*! «tf®Mc=r4 ?p^{4#‘Tc»f^ Jitc^r, 

^7} «{'^‘^SI C-CT '-'3 

p5pl 5 ?l!:^J!«tT^tf 15T5!tc<ii{ | 

5?t» ^?ii trfc4 4&1 
Sf1 I 

cm vii^ 

«fsfjtca'4 ^5Tl I f<Tl5f, TO1, ^JOallSf 
C4st!l C'<Ptsi '=lt^t'!l Jlt^tatPj. 'ii^»tC4 ’S'}' 
^ 'Sta Prii5}»f l^®t^ »rt^^i I ^^}®tPi''}’ 
^t?r *14 *l?K-pi®tC5l4 *3*14 


*’Hrt<f4an 4t»lt*|Hf ^CSICfi tllFSl 
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ft, 8^-9^ mn 




fff®a ’fcffftajffi «*tfstPi^ 5C« 

-ii’j's «r8i ^iTft^fffrra »(jt«^l1f1 

’iwffs Rftcf I 

?Cf f*1tfjtc?[« I 'Stf 'Slt^c^tf 

^*it5i^ I fff^a 4tt^ 

C9ic» jpoi 

Pi-ip^fs^ 

fI RfR'sitsiwa cft Jic^i 
Rat^ cfHI I 

«ll5^5T ff I 

^ta'srt^c^tcfa *ft?ic5i^ 

^] I 1917 >rfCT, ^nU 

fa*9fa<3t5icaa *i?t^faarta 
'5i«ot’icasfl’ m >sn?«i I fffstff 

, ^'5tf *^4 

fwatat^ ^13 «’fcff*rt^ 

I f^l ‘f^at^ W’llai 

c*i«rtc^ a'-*t1af 

^swt’t f*«i '5i*iat^ I 

^tfsjcfs Rc‘if '«i^ff^ c?ea1 m ftc« 

fa f? 

ftr<^c«-i5T '»{f ’fcaaftfta fatw 

•rtcaf I 

1919 *{tC5I, ^itwtfjiw-iwa 'simfilf 
»i"^t«ff ®t: ^i^'ssitsT f^^uftcaa cif^1c«a na 
atf^ ^ 1933 *it5r 

'Staff, 'si^T^ 'sta 'Sfa^taftc^f 

c-ia 'ip 'ica 'stfflS'® f^c5i^ i *icf, 

’i‘’Ttta a*t*f*rt’lta, -itaWta '«*KaHfa 
•ifaistsi^ta '*ta *^4 f'I'a 'ftfta '^a ca cfta 
%tai ca Cfl^ aaca c^ cfta acaafl 

ftt facas I ^«i'5 ^catc’fa far, 

viia*N ^a ca^c^ tea f t®1a *iat<faa)ta 
’teaaata ca cftata caf?a ^ca%. '8ta 


fitftw ^ta^aeta fat^a tflt^ cacf iHfasr 
f^ »fcaaf sl3[ Jtacaa ^cafwwsr, ’ter? ^df?5j 
’teaaiita aal^i al ‘^ai’ i 4e*fa aeai 
fwef^ naaaft ^ata a^«jf«tirs faai4^ 
R*itea flffusil's feaf^e^i^i ‘aeira acaj 
fee«»ij feaffsi ^e^R—eas. ^£(f\. f^R, ^^^. 
ataat»i, 'll. v^ia. ae*tia, cf. '^U, ata^ta^, 
c«?e&aa*i, fa. aafta «ta?t i 
1921 atea 'a^iefte^ ^9#^ ^^artaa 
f?c<5tca f^fa faffa'irtaeaa etfsfafa'^ 

fata ^eatea t^eata at^r i ft?tef atfi- 
ft^a aajte^ 'aaf a^e^^a at <iiat aftea 
faftea aeaa a'-^ia afaa^a ^ta aea 
^te^trpa fea i f®fa a^a^tea ^a fta®. 

»wtea fcaa ‘aa’s a^atfSef ‘«(tafaf 

faefa’ (molecular scattering) aea| 

'atjata feaa i ^ta aeaaf ^aa ^a aa caca 
4f ’tea stfa'® ^a i 

areaen ffea ^^ea ^afa^'a^ a&^a fta^i 
faesaea a^a a^ aeaaai fcaa t 
1923 atea ^ta aeaaf wtar cf. 'atfl. 
ataataa <iiat 1924 atea rSta ^aa 
cf. ‘sa. ffta ^fa ^aca 

cipteaeaaa (fluorescence)-'4a «iff« 'a^ftfa 
fata ftear fa^^ fleaa i 'c^teaeaaa’ 
'ataai cfta faff^ f"atc'^a atteatf af^ 
cfta« aatc4a Saa 'ataf«'® ^ea, aft’t 
cacf f%g fatc^a ^eatfaf^ fa^f 9ea i 
ff« ataataa « ffteaa altfta. i2t'»]t8® 
cii^ fa <^^aata at i '*ta1 fa4^ 

faeffa^ (scattered) affUa a4t^ istJ^a fc^ 

'atafs^ at^a f"ai^ 'ateai 'aat^i 
^ 5 «. f"ate^a af^a aata caeaa i ataa fte®'s 
aaf'iiataB^ %Fa ^aa aal^ fea 
ai»f5 ^«a aaeaa faffaeaa aata cae^ai 
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^ w, 1925 »rfc«r, 

ss. ’IPf 

^iKn %?r c=>tc<i9i 5it« ^ca^r i 

I 

’p**t^wa 'Bjt^^ta ‘ija-x 
aac^a faf^a^i’ ?iw c^t^r *i?faa 

*r|«ai ata f^^l 4 faaaf& atac^^ f5^tc=? 

fifstfa^ a^jsi I atacaa '»ina >ijaf staj, 

c»^c&9a«i, aaa <jqaifB ^ar a^Tcw ai^ i 

'Bi^a c-ttfa^ ®a5r faatfawa aaj %a 
^ca m\ ca^f «('®jtf*f« 

at^ ’it«(ta«i al ^ca aiw a’-^iia i 

ataa, ^tata ata’aTa 4a*v ^a 'iacsra 

^<ia ca'tcaa^ia-'iia atca cs^c^-aacaa ’icaaata 
at^ I '927 >ftc5f, ata^T sfta 

80fB faf^a (Sj^Rsa ®awa ^'fa •at *ta1^1 
a>ac9isT 4a*s ’p^ c^c^fa, cJfaw^r, 

aa aft’a'tastwt f<c'«pfa^ af^ ^B6^a «aw 
^ffrtja f^cas aca atcf® i ♦rat’Ptaf^cw Ji-^ffS 
'i’ttatarfa ^afaf^i^ irtc^f ’tal’ft^lar ^^ifB 
caca ^tcsitcas’a 4358 ^asp- 

Xifafa^ 'sitcatasapiicas ^ac^a ^aa 
a^al ^ 4at fac^fa® afara a4t4l 'sf'^a 
atataa ^asfS a'fr^-fl’paacsia at^tcai faBfa*i 
aal ^a i c?ai cna, facsi a® faca'fa's af%cai 

'atfa af^a caai (line) 

"^sta ^ atcat 'siaiaj a'sa caai at«al alcB^ i 
caata??cas ‘ataa caaf (Raman line) 
?a I a1aa caata awi caof% «itfa 
'ataf®® caata ^aarta a^a' asa^p^if^T ai c^% 
•pat^fafag ca«fac^ ‘s«itl^c»iJt^taar a«ii?a 
w caaifsr 'ertf^ «r'taf«®af%a ca^ 
ai a^a as'^t^fafa^ cafif^ca' ‘cp&fak- 


caar a»ii 5? i ^raaj atacw aia^ 
va^ a^T^fl^a a^fS »aai:^i atwa^ft^ “fa 
. ^fsatsi jpa fa ^ 

atatw’-a” «rtc9ita'fa'si fa^ca '“rtci^ i 
1928 ^tc9ia 16^ at^ ^ta^Jla fa®^ 
as^a” ajtatcsitca ^aita?F ataa, ^ 

«rtfaatcaa a^ai «i'aa cata*n i 
f^lfacaa acail faait® «it«#if«af acaa*n 
’ifaarl ‘Nature’-^ '®itfaata «iastfi^ ^a i 

val «(Traata ^lailc-ia aca 
^aatfa^ ‘c'aapi:^!’ iftat ^caa ca I923>itc5} 
aTfaf«^ *iaf«c'5 f^fa m 'sjtRata 
^cac^a, ataa nft^ta at^tcaj ai?irl 

«iat«i ascac6ia ac^i 'sji^tftf^ai f\^ 

nta 1 ^®lc=( afacaa 'atfaataw “ataa 

(Raman Effect) i?tca a^al 

ii]a* ca\f^?p ^tfaa^caa ^iTfa^aia 1930 
>itc^ f^l% fa®tj^a »ica|E6 Jiarf^i, ntTf^ffasta 
“cHtcaoi ^aata” c’tc*]^ i 

fa. fs atac^a 'stlfa^tcaa ’la, ♦tfl^i- 

^sias ’icaaata c’pra •^^^ f^ac^a 

^a I ataa a^rsfrat’a^^'a ( Raman Spectros¬ 
copy) arf*f^«tca ’tcaaata faaaa^ ?a ^aa* 
f^l%^a asf^a « a/twa ^*fa 

naiapi ^ca ^ai atBT^ m ?a i 'ataa- 
.<w%’-‘aa faana «(tPit5ata cifai aTa 

^fS viiai^ 'atafaaf a&af (molecular 
plienomeiia) I cac?j, ^‘Ma 

(Vibrational), ''i‘1a .rotational), ai"»ta- 
a4a (vibrational rotational), tc^a'^faa^ 
(elect tonic) -'.il? ^la^ta '‘ife (energy) 

f-5irjata, ca'Ict'j ataa aaT^ifew Bfa 
■a^tcaa a-ft^ ♦tT^i^il 'sfB® i 'a'j;a 
^•^a'lf^—«^c*iaftl^a«»if¥ 'armi 
aca^ ’f.aatci ca^, 'st^ ‘ataa-vac«p|’-Jia 
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1 329^ 8^1-951 


«ttJ| « fWsi 


'=IU? 

^•*t5r*tf%5 ^'s I 

(mother lind »I*fi!l 'fl’l* ^^5 ’F^^l- 

^3 5t'5l <i)9f^ C?«(1 »rs*f '^5 I 

^'IT^rs ^lf(f 3Jt CTt&l « 

I ^t^C§tC^iT, ^f%ic«f^. 

«1^|'® !5tf.1 W33 #5ll^ 

R|E59 I ’tjtPt?! C^COJ 
^*0 ^ic-t ^^ffS c^it&l « *tfS c«f«tc® 
*ft<3?1 ?[t? ^il^*N ^66’P»l'5t*T‘^a 

f^fsg ^nf*sC-f I 

C^l, ■•^<t'??^C« C»i ‘^l5l^C^«f1’ 
^t!i ^(■■11 n^k4i 
"if^ n:<s I ^1- 

¥^H«f9r?i r^r»:i«1 « ^-jfbaij c«(w^ 

^fsa s(ilC‘f« -if%iil I 5ls(Ji^^ 

«f^-*{^jisi-f^Qf5j f;(f^-^ -if^iii ^C5j '5f’?^tir 

I ifW vSCJfiU 

fec“l^ '<3^ C«(C-^ f%’4‘iflt>'3iC^I ^1 

^ I iijii -if^^ 

^1 c-ft^'l ^9 ; 94t#lc« a«fl 

f^*rtC9 iiv, I C^?95f?lt3I f9®t’*r! <IC»1^ 

^t?i1 *j?t'4 wt5l tc5i9s^f^^ 

C>fUS >iic«pt-lil^ C^'\^ 

*tt«9l »I'S9 ^9 I 

(2j9rt9 9lt^t]l <P?IC^ C’tCST 
■-«9^-vil9 9jt«tJl CffG^il Jj«9 ^19, 

‘«t9t‘^tsi «C5’9 »rf?tC9J‘tjm t5 

9lt^ C»f «9l 9t9 I vij^sfS f^^^ ?f"^5P9 
ijf»If 9«tH <1«ftC<9 ^^9 

^ nm ^f5 9fe5it9 *rst9I^1 C9«I1 9t9 ; 
«{«l»l»:, #ilC'® Ol C5Ft&^l^*f1 

Vhll ’IfMfl 

«rf9Wt*ff%^ Tj’N fifC9 c<Ft^9i*i ^’f 


^1 c^n ?if% f![*rfw f%^ ^91 

^wcai 9f%9 c^9i*t 

5rl5nit95|f9« 9f^?l 5?**tt9? ft»5tC9 firS*t9>l'N 
^ V^19•^ 9<T^lr5 CT1&1 « 5'«?l *ff5 

R*|tC9 5«3lt5I ^9 I *9:=?^ «ltff ’^t^C9'91 
9C5r 9591 ^C9C^ I f9^9«:, 

>lC9f •tll’sftft^ ^tC<9 nXi 
>Jn9Tc^ »lf^9 »[*9'*f'1 9?ar «i5!9tfl C^tN 

91 "if^? C"lt9®l ^t9t9 91 

“ife f9f^9'l 95i:9 I 9<t^C« 'Sltr^ 

9t^C9«fl9 5’*TfC*f «I9f^ «f*i*'9j C9^t9iC<1 
C»f«f1 9t9 I C*lC^Cai ^«ftC<9 '^X 

C9C95 “ff%5 0*1199 ^09, 090^33 9l% 

^56 ^*^1? f^9tC9 M'® ^9 ; ^9 JfCSl 9<t9lC® 
‘'5lltf5c>&t95’ C991 9^5- *lt«9l 9t9 C9C'9'Ci3 

C5pt&9 95*11 ’ttftC<9 *lf^ «Jlft9 ®t9, 

C9C^ 9<M‘!C® ‘C5&l5f’ 09919^5 *11991 9l9 I 
'91^9 f9®tC9 3)^15 *lf%5H9l *l9f®, 

9l9 9t!^tC9J ®!19lai *t»f1'<fr95t?j*lt 99 - 99t99f9it,, 
^1199919919^(^,^^919^1^ 'fl9’N t6f%^,9lf9't;’1*1« 
®1C?9 f9flf f96( C9'CSI 9099*119 «1?® Isf® 
9l909 999 ^C9C6i9 I 9^® *10^ 'silsr *1^^ 
9l99 9<1^ 9l95*1®{:'99 (2}l9 20,00(3 

’1C99«n-«t99i «I^1f9® 909011 I 

tBl9 19. 1®. 919099 ■«(1l9^tC99 «l«t9 95099 
9^9 ®19®9^ 09095^ -jq^ 19909 ^0'!i9 «19)T9! 
C?*t «(0*1^1 94119® ’I099*fi-el99i <2l®1f*l® ?® I 
*109 '519'9 ®19® 9l9 l9l?^ 9l«l0® *ll09 19 I 

95*9109 ®T9® ‘9l99 9<1^ ®C55’ 9099*119, 

■9^9 *^109 I ^^19 f9<9 *19® 9C99*11*'2t9^ 
4I91099 9*9X1 9l9l f9ft® ^90(e I 

1962 9l09, ‘09919’ «rll9f® ^®9l9 *19 
09919 9^110® 59t*tt®® 9l^ 1^9109 919^9 
®9l9 *t9“9l99 9<1»it fl’F*! ®P99” 9099*119 
4® 99 ^9X1099 *?59l 1^9 I *tl99l9 51951^*1. 
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?T« .il?f Wltl'^f^ f2t<f, ^«f ?ii’i5f-f^w*t 

f¥f? ^itf^ ’fw^fT 

I 

1917 *Jtt9|^ «ltPI ?[t^H[ ““W- 

54f5 4f«t*t ?PC?I^f I 1917 *it9! 

cuc^ 1933 »it5r f«f^r 5?jf®6t?[ 

(interference), (diffraction), 

(polarisation), *ltsi'8l (viscosity) 
f<[C''?’1 (molecular scattering), 
'« ^CSTJ^Ic^r? (x-ray & 

electron diffraction), «rtC5I1-«f^«s%=9t « 
f^1 (electro-optical effect & 
magnetc-optical effect), ‘^’=i uqcf?^’ 
’IW^'TI ^C?isf I 

*!tc«f 

S*tt^'« nif «(?tJr I 1928 JTlcsi f'sf^ 

I 1929 JjtCSf, ^«t 
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cutPR *1*?^” *11^ I 1930 *rfw, 

sfscn^ ^C95f “«w»i *Hf^” <M^ I 

1933 Jitcsf, f^fsf 

<5jt’l =^jt5rtC5it« ‘^FsntJi Wf 

Jrrc!ic^^l’*'a^ ’IJf 5t^<q ■<PC^^, 

vil¥lfH3Fi5I lf"I s *tc«f *l?l 

1943 Jftcsi ?;it«p1i:«itc<i f^fii 

?r5ll 1948 “«t^? 

^cif ’j^'1 I 1951 »rfc«l 

JfufPi*® I 1954 
*ltC5i, ‘■'Stilus a’ 

^il I 1957^ *ltc^ f«r4 '»fn^ *4^ 

^fiir I «tt« 63 f<®T^ 5^1 

f4C‘4^ f^®tiJSft5lf6Cat '»!1^ ^fbif^^ 

^Rl, 1970 Jltcsi 

I 


( '5[^5( ca!l^!l ^91 ) 

hai 

«wm-§lai®ni taia 

72, at® 

’ffiwt»1*700009 



Cf w 


m 

'^qtw I f^^?i fif^- 

«f«ic^ 

c^tc*l Ift^^ 

%? I ^f^Cfilf^C^ jp^ 

C»|C5f6 &t6‘^1 ^9 ^91 

«irf»ntw9 9^ctf ^C9 9t'Q9i ^t^f'hi 

C9^ «{tC9ff5l f5»C9 I 9t^9 

«(r^q>5IC5l9 ^S\ I 51^^^ ^f^\ ■ 

Wt^t9 »lf^« '»tsl9 'Sl^®^!^^ 

I f^9< 9l«fC9iI ^t«H C9 Hc^ 9 fW^, 
9t*lC99 f-l?9‘l, 3itC5<j c^^, %t5T9 91 

R'Sjfwtsii:?^ C^fip f%*N9l 

«lf® fl««sJl C'?5f 9sf5i9Csr9 >fW«« 

59t« f^l-SF*! *!9 ^t9tC»riIC9^ 

5C5f f%9 9ti:flH I '5(5>^f^ C9Jr9l9^f, 

C^t‘<T« 91 '^\^^ ^9f9« filt‘1-5t«PCS|J9 919 
'5t^tC9l 9^919 C-SlNsf I C9‘C5!‘'9t9l 
«ft9 ^H99, 'SIC591 ^t9W9 %9‘t. C^5tC9W9 
’»ft9t«f, 99 9tS!i:99 ^99lf« I 

9919 9jTnl9, 99C9 »9 99C9^ ’f9-^9t«C99 

f®fs^9 C5im 95iC9f ^If99 5<39l 
9l9 ’?r'3l9 CfC-l I «1C&«9 C9C9S C^9 'Sf1*l1 
’®rfC9*l «}tf C6«C99 C9'S1 C6VSC99 9t9K9 

9fq:«(9‘t-f ^®i99t'« 991 CJf9 I 

f91 f9 <si^ -^r^, i9-^C9 9C& ^t9 
9f|:«t9't‘t, C9t9t9 ^19 «f9=8t^, C9'^-9l ®t9 
f995^-'9^9959 ^t^1C9l i2l1 =5[5 t9 
99ltC9F ^tr9C9 I '995 '91®? *t% 

•9ft9^t& 9!C9!«r, C’ll: 9f99^1&, 24 *19911 


«t?lt?l*l 9t»f* 

f9:9 f99itC« '9191 »1'®919 ^9 fl I 91:91- 
f9®t^Clf9'8 ^^1-5J59t9 C19 C9^ I «191 
1!f®W 9C99—9t9f95¥ ife, 

9C5I9 9C99 ^t9t9 ^t«lt9 

9C95 if® ®tQt9 C9ltC9 'S|f%®95l9 

9l fi1^^«f%W '9t99l 9tr«rt9 9tf9l 
^519^19 tf1*ff99s 9t9l1 ’?f^ 9C99 *19^ 

«t^f®K 01^^ ( <8(391% ?[SI «lf ® ®t9, ^t«- 
9l9l1, 9^91 f9i!Slt9 ) I r5f4^9^ 

1Jli:«I9 (Galcn-130-200AD) 9C9 ^9C®9 
99 9lC¥ 9t9l9, «(t9t9'5{Jtf9^‘BC5I9 9C« 9C99 
^■■?t9 I ■’5^9^ 99 %^9^ ^'5-9 

^^*IS![ <5(f I «(t9t3§ltc99 '9f®9'® 'Jlf® ‘•‘519' 
999 'sif^ 9f9r»1C9 ^9^ <5ffB 9«, ^1^— 
“The past is memory, the future 
expectation, the present attention,... 
since the present only exists, it follows 
that the present contains within it the 
past as present memory and the future 
as present expectation.” 

Gfll 9ff 9^9t9 99^'?jf9r9l 
9]tlJl 9C9C^9 *ff®49W9l (Faculty psycho¬ 
logists) 1%5C^ 499 49 <51^19 
9S91 9C9C^9 9l af9t1^ 5^19 ‘PC9 ‘lf%*“ll9l 
49* '®(9C3?9t9 ^<9 ^C9 'SC^ I '9t9 49*f9 

%®t#l 49sfB f9C“l9 ^*lt9l9i8C1 ^C?t9‘1 

(factor analysis) 99C99 (thurstone) 9l 
'i5(c^?|sfel '9t«9jf%‘9tC9 93t9t^ 49* 1C9 C9C'SC99 
9Cf '^^9 I f9®t99’99^ 99^'5 1C9911 
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^511 =3it?l 2ptfti»l (F. Galton, 1820- 

1911) 4?i*n 

(H. Ebbinghous, 1850-1909) 
nw*rt3 w I ^sicspT 

f«5r *(?icsf?i CT«f»i 

^C»n (learning), (retention) ‘fl’J* 

■TI5*| (remembering) 1 el’ll 

*\nU ^c^il f%|W «it50 ’ll c»!«l11 

■ ’TnC"! ^5ii '5i’fif’> I ‘flt *i*'^*^*r^i 
^«ri Rm Rp‘1’1 fiic^tck 

^«I1 ’TCsiC^^' (Gall’s phrenology) c’l’ltW 

«f«f5 >il^f5 ^Sll ’tlc^ I 

JlCSf ^3150 ^15 ‘Memory Trace’ 

I J(t<1 A? Hoagland 

Ji;9^ef&9tC^ 

^jt’lJl f^C?CI?’l ^tC59 «5R 

*It<l>[t'rf^^ *1*s’lt«fC^ S(W 

^Nl ?? <2lC5t«fC’l f^f^C? '8fNl 

C*lt«C*l Ujf^C^P^IQ C’Ft’T ’SftC^’t 

5fB 'si-,c*i •.»t’f m ’iic^-c^t’i 

^<11 (recall) C?<3?1 

(recognition) I 5lt«0C3l »ic4^ 'Sff^ 

«lf'«f^tC^ etf^ni C^tsjl 
(2t«j^ vii?-v ’iC^lt’^^tC’l ^<t«. ej^fB ’l^ C’lC^ 
'siNtW^ *11? 

'siH’fl C^, '5(«^'^»tC^ ?5^9 <p«15[ 

C®M HC5 ®W W I cmaj 

«ftJi?1®t^c^ *tt?if^ ?n 5J1 

C^i( ^f5( I Vi| 51C5I ^t>lC5 v.=r ^ 

^0 ^1 'Sicsi^of^ R^S’1*3?I 3|t«(Ksl 

c-ic^ "50*151 ^’0(5 ’icii "Site*! I ‘fl »(3ic*r9 fap?j 


^»r^< 'TRicO^r 9|'»H I "sit’Ocfii 

f^1 "BOCtfl "iill*! ^ *0 
ilCTCa *!t?l'SF‘1 to 

C»tC^ I C’R’f ^1® gl-f 

f^c® ^on, cel’ll, c>K^ c*i5it^ 

I 

<ilt «(»IC5r ^t’fl '^«t (remem¬ 
bering) ’^^!|:’lft'21^tC“15 C5^i (recall) 

f«ff%>{ I s(<Fsr. c^t*r ’ll ’ll ciSoc?®-^ ’ll 
’O’licii 'sit^fiii "Bfc^r® 
ilt9l?|1^ t *5111*1 

*1C^ ^5150 ’ll? I ^t^t'SI «tWt^C5( 

«PxC«RJ Bf® Ot®l ^1 cB»t ’Owtt’O 

BlC’l’P&l *lCSf I 'Sl’l« 

®t«f ^c^til 5f® 

‘(duplication) -111 "!^f^^1f5® 

1^1 sO® I C’Pt’T Wm ^C® 

to ^■’l Slt’f. fwt’l^®!, ♦if^^lt’l, 
^5^* ajs!? C’Pt’f r’lC-;^ S(^ ^®jTf? I 

’iBjOC^ ’ll ®C®l1^^’ltil ’l^’^ 
^5C5J ?? STi I ^®^t* "5lf® *1^15 

C?st^ uq?s?F ^?1 s(? I ’lt^f*l’P 

C’rl’f ’TR:«}^t‘‘i ^11311 

f<f®g fir*it?i®1ii ’5sf®^ «2tff® 
^ '«t?i I C'ffl=T 

"sitn^n^ 'Kt’l 

in^fB ’sf® 'Si’i'-s/^ oc® 

^m*i ^ii':5i=i I ’rt’F5i--'i!'j?c5fi 

ton^fi’p '9f® I '5it*t;if ’I’i’T Pij’j 
Tt8*ll ’OftfB'I RCil^ Htc®?! 

^ic^r ^I’ic^'R '-^ c’^lsr 

^Ttil ’ll ’0*1^ c>it Ut®fBtl ^"•'11 

<i^?r—if® 

(associative memory I '®13ftfc^ 

#l^CST ll'GCSf ®i5<j?r CT >fl 
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32^ 


"»t4, ^jtf?fl >jc«r 

f\m =Ttf5C^ vs] 

TnC’IW I «}f^ ^ ^ 

?W 's^ «tr® 

^1 ^r»5i^t^ '^’R! R'»9 

^ I '5fcsc^‘ 

»itc^ «ii5j3i f?c« ^ri I 

^5^ ^1 «’f=¥'?r ’IMC'R ilCiT C5C^ 

^ I "siKt^ sic^r UNC'® b',tc^‘9 

'«rt^l '^\ 'Tt •fi I iiRs^'41 

CT (RFNt!I ^^|■*1*^ r^stc^l VS\ 'qfsiiJl 

«lt^Q ^1 I <i|9 c?»t1 

C^ r.^H 

^?7?f ^Ricti Rc« «itC't ^11 »i?:*5!lR'» ^c^ff 
■Slf^ ^ ST^fe]] 'fl&*ftfl'i vim «jR5¥5i=l 
^ I (TfJjsr-'C^N ^tlt c^5f 

TO =!PW%C5r^ 

I *it5iBf^»t?:-T 'SlRn 

«1R-6^1^ ^»t!T, f-t^C15 R« 'srtC'li^fg 

6t*il *fC'? ■«(rsRr:«i«t 5{taii, ^‘nU 

*tRw*f <1tc^ C’tC^ Rs^l, C^>t5T 'Sj.'.'SF'f^Sffsi^ 
fapil afl^w '4^5^, R*41 5(1 hr 'siRt^ ^l?tC5(, 
C=l»tl45t^Hr ««ft4fC5J, siI^Rhs NtC^ 

*tT« I 

tfTRt (HfHI HtH C5W^(1 *1^1 C4-f 

H9|C^ *ft5C^« *f^**Pl CH5te( HiZ9 111 1 

CTOf^ CIFCC5 «fR HC^l HtCH! =11 

jfcsi '»tfli 'firt!;^ Riflc^i hRhp i <m 

w 'srtc^ 5(^1 I 

I *54 RRiW 5(^C45 RcSH*! 
^WjS\ if^ f^4tf54 CHst^l RRt^tfl 

5R“1 CTC«! ill I 

'STtcvsi Rsstifl^l sjiffltefj cwc'? 

(3?^ 'flC’IC^il 4'3HK^ I vi)^ Ryfr* 


cftf& 4«v»ic?4[ »rf«c=rta ’if^' 

’fR'atuf^ Rfu C5W« -tRp*rt^ I 
5ltil4 51%?F Ff?I CHFt® 4^ 4l ®HJ ^4 

(fHflJH CH^K '®4J ^an Ht^C« *1114 I 4%¥i( 
i5*f C4t4 4 fR' siJtR4t4 51W Htw« 
'art«f •R® 'sfiitRf^i c«rHi 

HtH «rf% ?rfciiffl4tai I 5rN4 ^rf^^- 

5^tT»itcir<i 4tR*«r1 '5(<t«. ^C45tc44 jTnHjI «{l4 
C«f? C^tfS I C5rt& ««H 

^t^CSsI ^vs I oq^fg CHW^ 

^RCHStCH? RijfQ «Jt4 ^SI'Q 4«C4 
C^U 4?1^ ^4 ill ; 'qtH^C^r 4tc? 5ltai, 
4t4 Jpc??! ’^<tsr 51%4:4 «(R 1400 

CHC'^ 1600 ^ai C*I. R. 1 '®t4?. 3fHit« 5('QC51*T 
'5(t*5^®4 •SJt*!tC<F9 5t8rtC4l ’RiC’f C?? 
<ltC«04 « 41^C4?I watC^il «|R '3jR>Ril «(f^ 
CV.^C^ Iff C^tfS »it4t? ^«t1 JTsCHlf 4C4 '5lt*iCW I 

0}^ H’vHtCifil hR «lf« ^t**t c*r:^c^4 

*i^?ft-vi:-ti} «f5(« ^t4tc»f4 
fijCH-f ^4 «(ta(4l ^t’^f C4^R( I 

*14 fk^ 

C3(4C*&i( iTfil^ 'B(*vC-[4 JlRjCar I 4t«f«l«:tC4 
5l%4!5l '"l^-C^ aftai if-l sfC’f^ 

WX] ifl^f5 *!C4t66^4 C^HtC®‘1tC4 I 

a(^?-4tW14 C4«t4 

m, C®il5^ J14*v '»(jR(il iT'C-t RW I 
C5^'§^ *PsC4if ^ 

c*fR^ Of? I '»C4 *rNS7?( 

C5?t4 ^154 »l*C4t’n¥C«l ^4?. HtC4s aJ4*s 
-itHl'-sr-rNR Rg^ ^ i 
*iRiV4C4f 4511 44 *rto«t»! JlH’v C4 ■> 
■%mc^ ^ Ht« 'Bl 4C®I1 R^tf4^44 41 

^rrf*ifif5i c^tRiii iffsiHf *nrt<'i 'srfijcgtwi 

*ltC44 *lR44*t RrI 4fWf» 
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>rt?fit^'4jtw ^<5r, ’f?! '« *l■5t«^ f«^f5 

?i ’ftBfS «pvW ?«fi 

*lt<, ‘41’J* f^ft^-si'-Q 

^t?i ’i6«i «?pjrf^? ^ «ik1*n»ic?p ?5ii 

?? CJ[fl;gt9i C5f^r?p?t? o£,?*s vD? 

^•lt»i ^Jtc*it*itJr, ^*1? »lf5^ 

>?tt? 1‘3—4'5 f?. ft. -^ip ^5^ C*lftgt5| 

I ^rtft?s ftp?! 

?[^1—f6«^, sr?«l, ?t5^T, 

c?B(Rs5^i istif ftc-i? ^t-N-ifi! 

'V'f®? «?gi Jftft ? 

ipft’fsf (Frank Gall, 1825) 
5fC^ =*F?r5^I <2}C^J^j6 “if^? «P9J 

ftC-t? «JC5pft 's?tC5 I v«i| ft»f5r 

<ii?5f5 sntn ^5ft 
csitc?? Goseph Loeb, 1900) 

^3 ftw 3t5i^, (Tlft^S! ?5Cfet^-vil3 

'5l•^•t^ flrar rffr, c’Fft ftc-t? ^’x-f SI? I 

S. I. Fraz (1907) ?sc??sfi} <Tft^t? C?«ltsi 
4?* ^tsiOl? C^ 5|%?!3 '5(5r^sf5c?5 
?1? %«! *r5ic-f^ c^V*t5f«ft cnc5r« 

T[ft3 ft??«f% Sltc?s I 

K. S. Lashley ftft? 

3t«r ftc? tf}?!*! •33*1 ^?*x Pttfcsni 

?%?!3 3*:^ Jftfl '^3* taRt«ft 

nf3?tc'i3 »icflr 

'^•"t 3t»f ftc«f C3stsf ftr-l? ^] 3^c^f,a 

'5('sC-l^ Ifftj 31 ft<fsr 3;?^ 

?? C3% I ‘iicsp ‘'»3f%fa^ Tmv (Law 
of mass action) 3®f1 5C?C?! i ‘^*3 
'»(t3e a3i ?1? C3fft ftc-t? Ilf® «i:3lfl?t? 
fttife <43^ 'l|9|ft1 5f& =?t«f 3F3C^ 
4 


*ttC3 ^t3t3 31. «r»tft?F mn »t«rcsp 

ft??3 ^C3 } iTx"! 

(“Law of equipotentiality) I 3??ife (Boy¬ 
cott! '5ic%t*rfc*!3 ^*13 •lfl'^1 ^tftc? 3Fi:k^3 

SK33 «rl3« 

»^^tC3 I ^t3t3 3tsiC33 ^<13 C F. Jacob¬ 
son-3 ’ifl^ C«f’n 3t?, ■Jlfe? ^■113C« 

^t3 *tf3C3"l’l® '5(fta^t3 '?33^?1 
ftsff?'® ?5? I 5P3t^ ^ ftft==s33P ^t3 C3t%T3 
^fB? 3Ft3<1 ^tC?3 

C3f33tsi C^ftC’^F?!^ f3i:*I3 ^rgC3stW3 
SI*?*] =»C3Sf 43*s vilt 3t53^ *l*3’fC*l3 

’®l»tC33^ *tf3^t?3? 3C:^ ftft® y?Cgi I ^^^31 
's[?tH3i Wilder Pcnfield 3*^^ 
^3^f®3f '«rfi:3*[ 3^c? *tt^ 3l5!i c^m 
3ft C«5ftr^3tC3^ SI3, «fC?ft3C3ti:3 
ft*3l 'ail3p5firt?J '*(21 C3 'si'll 
3sft- ^3C^ ^tC3 ‘^13* '»<t):3l 3Wt3 3Tftt3, vH^ 
33C33 '»rfC3C*l3 ^‘CSI C3t^3l f3*Stf3«'®tC3 
'«?C33' ftsg 3^3tC3s^ 3‘3C® «1t3CW I 

C3SR—v£| 3!^3 ftwe^ '®t3 35t3l3 3CW 
'»ltf3p3t? C>f3t^ C3C5|?T, uq^^3{ ^9|jtC'«3 
5tC53 C3st3ft >11^ «3C^’ C3C^3 I 

ftf^a 33C33 ^c^31 <1?l^3 

C*\^^ ft^tC^ '513'1 (recall 

areas) aiftC33 ®ft 'Q 3t3 W.^ 
cfeC"3t3lft ^sit3^ I '«135 f3®tft3l 

5tpgC353 3F'&ft'^3*x C&C*^t3iI^I 
^5lt3n (silent areas 3C®1 teftf*® ^C 3 t 5 si | 
31^ C3CSP Csrft 4}3t3 '-^l«rfC3 C3*t3 

*?ftl 3t? 3l «C3 3i:*5rtft^ 35flC5i 
C'SCT^ltCni '513 w 3IC3 3311 3t? 3l C? 

"3i3*ff3p? I vij^^'Q ^vs nil:? 

*1*C3S^ C«fC3P C3^3 >2r3« «lC3 

•5f^ H'sBft’® C»l3ti:3 «f3tfi5® *ltC3 
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'« rtwraf I 32wj 8if-9^ W1 


I CTSfsf ^jtfilPFtf^l C&^PTf^lfif 
Roger Sperry f^?ti;»l?| C'^Caj »ii^ f?H 
C?Rc 5 faRit^ '8^'®]^ ^ c5f?f 

Vf '*^9J C5tc«i^ srfsjjw ^9!C«i 

I 

^?ir5 *(tn 5it I 1^? 

CT, c^ft^r C5tt«r cf^ '8if^®«t?i 

c’^fc^ 'sigi ntni i 'ii’n 

'•tfl ^t«nC5l =??l<1t»! ^JtC^t»jt5f ; 

C5lc«(?i ?ri«(jc^ cif^csi c^t=r ^f5 

^t*f ^1 f%g (n5fi?C’?r?tni 

^ ^C? f^l «il?l ^U] if^ 

fsf^^ sfl ^c?i ^ 

C^ 'I'S! ^1 ^9I1 I <11? ^{W] c^^f- 

c^3f ^g^ir I c^l?5 ^\ vii&i arf? 

f%Pis» ?ntnt?, ^?f5tai c?5t=r '®f?C'‘i? 

C^t?«f«t^ ftfqg ^t«? ^?C5 sfl ?S11 5CS1 '5 
*!? C^'hC’tt^I? C»lVf (Sistc? 

5ap^ ^cB K51 «it?t? ^11^^ c?'!^ vii^tfH?* feller 
^c? I 

<ii?tc? aw ^CBS—f^i «tc^ 

«1 5[f^ TI?<1 ^^TtfJf f3F?10%» 

c^7f ^ ?ii<it«f?« ?sc?i / 

'*rtc?’t '5%-'«»t«C‘‘i? 5it«(]w I c^t^T 

^ 5C51 -Bjits?* 

*rt? 5PC5I ?sjt?ff^?t5l (Ca'"'-) <2JC?-I ^C? 
'8f|?s-?t*rf?f%?^ >lt3IT f?t¥® ?? *ltcv ^ 
art-® S?? iil^* 

*f??^ C?>tl? 'sre?i’1 fap5l I Baff}? 

I atf^faput? fsj^^ 

«TtC?*t?5t?r 'sjtW’tfB? I C>fp{ 

^1, f^fl^ ?i1ai1 

^;IPI '•C? ^tc?f *t??^ Wic^ 


«t?tf^ ^C? ?9I1 01^ c^ 

it% !)50j I 

v£|^ ’?lf^ f35i?1 »|t? f%*x?1 

'short term or long term memory i 

CR^ C^t^ f?C-l? l^t? «f31 

'51®J^ ?!M ^8J 3lt'«lt? C?% ??5i:Jl? 

“f^' f?csf c»r«il ’It?, “t^ c-Mt? *tt5 
5C5f «\-t3|fB ^C5T ?t?, f?l *tW?f?f5iB 
J15F 7(^^^ f?f®? fiiiSf f31i?1 c»f?1 

c^sr« <ii?s c^ai 2tt? c?5t=i ^F?t^ cf^ 

?t? ^11 <11? cw 

'®lt»lt?t?, aKi{ Ttf?^'^t'S ^C? ^<t<s 

c^c?i ^t?*l ’if??!®® ^ I cjf^ii 

dc?, r?Tl?*r (forgetting) ?^®fSi 

h^if®® '5rti:?»!c®t <2f®tf^ ®c? I ’5^?t*N «I1<' 
fi[:>K^C5 ?®I1 ?t? ’t^lc? ^51 fapBtfB ^Ccil 
<11® f?C“i? ®f®vr^l <ii?*N ?3rc? 

^Hc®tc?? ?c?j c®t? ?t?t?f^® ?^? *pcis? ?i 
I f?’^?*f ®t5C5i ’f'ntfr ^f®?^ ?#, 
«jTlf?® f?'«?c?? ®t?«f 

>1%®? ?TNt5rtc»f? ?rff?5it?t 

?t® <ii?t cBc*^?!!® ^c's? fe»tt?5it"^? «isC»' 
^t^c®tc?? f?^f^ I <11? ?t?1 ?^t??1 CIf?1 
?tl I C?tH ®f? <11^ ^Tv-lt if®? ?t?® . 

^1?tc®? if®? f??i%« 

c?'?! ?t? I ‘nwc® if® «{?c5r 'site? 

«i^c®? m 'sitc’i nt’^tf®® ®ti:«i? ®f^ I 
f®^ ?B?t? f^® f®i ^c^t? if®c® r®|c®t 
"sit^ri ?1? ^1 «!#. <11^ w?? if® f®f^- 
erf® ®?i:® ’Tfc? 5111 ^t?c5f «rf?tcT? 
?®?t[% ?i:? ?t<fc® ^iti:? ®t? ^® c?®lf^ 5t?l 
Cf? ^fic® I 'S1®<11? 

C»K®C«? ’IW ^It^l?! 'tc«f ?t^ I >1OT ^tic®t? 

sr%® c? '5rtc?’t fqc? ?tf®? ®t? f®f«^ 
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«r’fti-(3lC^9?I,.1979 ] 


ilus ^qs •tti:?j sfj I 

^c«T 

ini?pt?i I “ttffii-^wt^ * 

D. Hebbs *fl?l C?fK 

*rN?r>fc*r^ »r[’*pi i 

f=^ 'ii?t cif’ftsr I «icsic=ffl 

«f*C*f ?5 f^55^-4}C«f ^ I Ntfl 
tcer^Kft'flSiCfqstC^rf'Sjftsi (EEG) I 

''(!f«?r cfcaj f%s ^n^tl 
If® ?ic& sfi, 'srNtc® “tt^p 53:5 

5it? sfi I .iiti 

c^caj « nf^=qt5r ^1? I 

f^v^l 

I if? r?c-i? f<| ®f^® 1 c^i:“f?i 
‘< 5 : *f5fMc=T 5(t?ic5i ^tfl 

i|i:& I oi^pfS "^tcsitii 

fetitir ni ^5ic® c-Nfc^i ^¥ I c>f^l 'ft^i 

c^t^r ;5¥e| c^r^fc’^-^tc?! 

?^ce?r-tt5r ^?c9f ^ cA^\ f^gi ^tfl ’icjf «ftc® 

m I c^tsf -Slf^faii^l WJS ^1 I 

W. R. Adey 

f^NglCsi?! Pf^JT? >151^ «ff® CTWCSil 51f® BiP 
( 6 cycles per second) sf^j 
^\ Pfsg ^!c-t ci3f^ C3^c>^, 

«f5fJ3itg Jpgwsr Jw* ^ij¥t5i ^cll/?Ef wf^R 
I 

«gc«p^ c?^l ^f¥ I «iitc® w’Ti 

<pcg^i, Pt^^ ^ 

’gt?;? P’p f^Mg ^gcsr 

c>r«n tT?, ^t^cag ’f553r%)t*i '^t PiFS(pgftc»ra 

I (?l^^ CTt^. 


^p?pp® or; sni-tf^nt^ 

T»wj «itp^ 

’^icfe Tfg Jpc5f pf®g «iK5ig f^?tg 

C^tt ?fl vi|?*s s(^-f9ltR ’fC? '631 <1(^-1 

6 ^?itg vqg 

»(tg*fi ®cg »i? *jrt 

I ®c^ >5f® ?)c® sci; ^t^- 

»}PiC® nfg’TiCsrg ^r.7\% \ PatPf^ ^1 

^W6 tBfijt^fj »|t?n'«}-lt«(t5 

^5 ui?? P^s( "sf Ji®1 

Pc*l^»tC^ I Habel Wiesel-iig 

»r»J «f*(TP« I c^tsf «(gc*rg >i?c<ic?g 

*iC9r PnPf6 5]'<gf i >[C5i ^cg^r, 

^t^c^ptc^ fic-R *i-5ig fjt?i c®t^c^ 

P'ot^Cil ®CiJ 5PC5T •St'^C^t^ “!T«ttg 

P®®' ^US ^Tc? Q Pc-l’f *i*s5I% I 

*i< Pf *ic^s ^'<fl '=ft»ic^, 

c^t^f ?!’?('^Psg c^csi ft 

fe¥t9 '?ft 'ft’f ^Ptcfe y 
-lll\gfwl ^1 ^5f‘l*^PlP^l C®t=T 
faRtc^ «fW5 c^t^r 
’itw ft I 

iftg gT^fpft'P ^JpjP. faFil 

m ift^ C*( 'SI tsfwic’f 

C«f«l1 C’lC^ ^t^C^tC’f RNA ^1 m^c^fft^® 
'sntps ^ef’i '»ic?ni ?ft nm 

’Xtcgs I c^% r»hus ®tcgtg ’i^t’i's, ’sft-ajft- 
B^P ^1 Pc-R *itc^®fS: Pc-R wgc«rg RNA-g 
5lW]^ ftp's RNA-g m aPTO} ftijj. 

f®® '«rfc® I cij^ 

Hyden-^g ^<(1 ^^»ltcg, 
“The modulated frequency generated 
in a neuron by specific stimulation is 
supposed to affect RAN molecules and 
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mm « 

to induce a new sequence of nucleotide C^C3I ^ 

residues along the backbone of the I ^ilC^cai ^«Tt^ <2}f«f3Rlt?[ >11^1 

molecule.’ ^sj iftcii ai?|t 

liiCel RNA i2i«tc^ c>f^ =^1^1 «15rf9I 

'oic'fii csrlfS^i 'i'lt CisrlfB^i 'sitcert^ 

^«(t^ RNA 

c^ti^ I feft^ c^ *ic? ^11 

?iJt?rj1 ^e! ’^*ic^ •fft'Sft? C’fcai® ’Tt’P^IJ 'iCTCl I 

C^?15} DNA-^^l ^IWI f4^ *1^ C’^tsi 

^si s(?C®r^ RNA 'Btcqw?l 5fC« ^1 '\f^^ 

C«I(C^ ^ ®OI C?«1I1 

■Kt? 'Sltc^’f <?I^ I ^tTl^ -q-j I i<]t|;;j iSjWfW^ 

C’fl^ ’«lt*{^ RNA 5jU I Nt*f]C^l 

C'SftfS^^ m 5?^c«j I <il>R f% ntCflfjfl 'a(j>i5f ^*{fB I 

t(^C«ni C«(tf5sT ^\^ uiTs C^aj i(tC6^-lf^ f%- 

c^f8 <2}f®*fc^ c^ <2{C'<t^j-«1 «(tff«^ 

^^11 fh I ^twi >1^ Tn ' 

RNA C2it^^ '®C^^ <2t’(t«l 3J^ C¥C«1 C?C*1 '8lt“it^t^^ 

’It'Q^II C’fC^ (puromycin) *rff^ I ^jjjcj d);?ffii 

*rt^CjFtC3^^t5(t^'iJ (cyclohexamide) ijc^j 5 ^tt®ltC^ I C*lf^^ 

«tt?itcit I vii^ ^*rr«fl^o^ RNA c<2t1f5q ^C5f i^f^n vft^i m '«rt^^i n\U^n 

»l*CSW ^t«(tffm I ^5! wtfl lf« ^ I t^J|t513KH Vs*m 

n\^ 5111 'siwc’qffl 1 «nf« 

Mt3*l1 RNA oq^v ''S|>l^C'^?l I C*l^ 

m^lNJ ^rv (Young ^t««f51 

RNA siRic^ aiCjt’f Ji^Csi? “The study of the 

*J?W^ CffU Cl^tC^n ^ Tf^l brain is certainly one of the most cball- 

RNA »1?ca^«l ’^’3 «lWtC’f enging of all scientific problems. At 

C5f\t»lfBc^ Ci«ttC5Jl ’tfr^t\5I=?- present we spend much of our mathe- 

■^tW <S(t^ RNA matical and physical genius on the 

^CSfCl; study of the world around us. Why 
‘n'SR' I not apply more of it to ourselves and 

TOt^C^lt^rcsi? especially to our. brains f* 





^e.5f 

c«fc^ «l1ii Jf’T f«if^^«l 

51, C*I *1^1 >iKJI c^Hti ’ll I 

c®if ^ajtcsil ^ii^Ts 

«rf»fr® *ftw, ^ts«i ^tfif cyfc^ 

ctf?c® nt^. S(5tistc-tl 'Si^^iiisf I(^c^ I 

’tt’ll 11 lf%fl f^f^C*fl 

<rtc^ I '»ti viil *i'-T 'sfin^r^ 

4ff3p?t^ iTlKsf ^t^51'®CSf 
f^:i:-ttR« iti I >it^tc^i 

N[f%ije| »r3i ’ic^ I ^tfi^tsr-i ^<i<£r? 
47 c^c«^ 13 8 A (iO-» c^r: f^:) 
^5<ji-?if% 'a^ snii *tP9 f^, Jicsf '5t? 

^^®ti C«f^1 I 

1962 4Clt=ff HZ’f’S 

®<?tJ vilW m I 1970 

^1 C^f^^ll *^«5?’ -^tci Cl ^^3l5f5 

®1 vii^-ilf% I ‘^1*’ 

ncii'fNrci c^tVc^ ficic^ I 

*fi 'scsim ^c5!i i5ti*tpni 

^^-c*ft’l Cl^if 51^—R|f^l«| ISC^I I 

cq<if5 ll«f] Clt& ?"t 

*(f%i f^cici 

ClflW 'Sitcn I '?C^fl "tf^l ^?>»f I 

1970 ^Itcif 7^ 5lt5 *tci Ulipf5 

• *Jt5l ls^-700009 


1C15& ♦ll^ci (.1 vii^-?jf% f^aj «1t 5^1 C’fCf, 15tp5 
?ft«^Trt 'Q giis c^rai iti*fl 

5tlCW I 

■n 

"SIWCWI^W^W 30“ :4},l?l1''.C-!5SlWTC>f^1 
111 «rfiiPtNi 4^-1% =i'5W3!i «}'5 I 
90® :g|fis{t*vC“f 9 300" Jftrmtff c»l‘&1- 
^r^foi jf^scsf ci^n ifi I &w<ic»r9 

Rfsg 'sj^t^c*! «iial '“iTc^ i 

'Sftltctfl ^tltffC'l «-[ ISI® ’^’IllC^t^til 

i^&?it*T '« 

"Stlltl ’ftcis ^»1 -vii^ ^'sMefif C‘Sf«- 

itll I 'sifC’fl Cl^Ncists? 

<2(6 a fic’lft'SIC'ffl c^it^l 11 

^nTicit»fi I '«ititCJfi 

aPltl^Cl^eil J»15iJ villsfS ««‘»11' 

1C»R I ^fCSil « 1 i!C9p C«fjtf«^ 

^Cl I .ii^-?lt% 

ci«Ti cici* 5?! ?C5T9 ^C5i1 

cicif ci*l( I itiNi ^l«pai®P( ci% ?f91 
Sjtcl ?I1 5jt^^«fT5ft lf“irt Cl% liW, 'Sftl 

il’spaj i« ci% 51, ^Tl 
i<t^c^ cia’it 11 'sff^ciaii ifai life's 
Itcis I 511CK1 l^fcafi Ci5iti9 vi.^' 

ifil flf^ll 1^1 11 I I'Jtl^C^I^sitl 

^fl^let 51 f -^ll 51—^1 

C^CBt ^Tlci lie® 


K<i/*-"^' - 
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«rr«i ( 32W>1 f<, 8?r'9^ •i^^n 


e c«r[N ^ I 

'^Jt^,c5f3fit<i sf^ai c’l'Btfl-wKcw^ »iw 

*1^tCH c»ic^s 30 ’=<iJtf5l 'Q 

«2}tl »i^ '^nt^CSTt®!^ 
r^l f^f^^lcT-il ‘(^‘1 I 

!ij?f '«tfl 

C^IC^ I 

'Sit*? CN»!^ uq-^-^jf-il s{^ta <1t'i)C^ 

a]«p-'^sp;ifs»i^ ^C5i1 ^'it<;c5^t»l?i 
C»!^ I '*13 »l^ ■•)'>faf I '-‘I’l^r 

*i^T^ <?1C^-, 5fl4 

vii^fS Jftnt?!*! '8i3Jf6 I 

»r(«(tfl‘i ^?ts? 

si-i^cai ■smH ’iJftc^'^ sitc^jtc^f 

4111 I 

5l?t^C^fl 5tc*l a?’?*! 4^ ’IC^ C% 

^]VS *nfK ^C«fl fk% vitC^F ^1—"Sivts ^31 
-^^Isj-tsj vjtc^p I iDCJfH 
(black hole) if^ll 9? I 

^’fcain *lift< 

5nw:*rC5 >i?wT55jciif gjsd m i 

1939 f^»t^ 

’Iftcf'S ■•qiso c'si 

4=¥ W'^1 C5C5f «ni[ 

*lf3*f« I ^’fajsora 

aiiif%^ ?tci( c«caf 4t ^51^1 y 4t 

^ ’3(W1| 3‘2 0«| I 

flaf^s c^T^ ■«*»it<c*i^ ®cii ’ifg'f® 

5C5I *?l& I 

-it^ hHc^ ^1, 'it^ s(gl 

^\ «t*i I w 


4^^ ^uu JiWfl*! ^r^fai cm 

JltTlH*! ^tC’lt^iP'81 ^C5! 
CT. c^ c^t^ c^ c^c^ «g5f 
«nitc^ ♦ttcfl I «nsr f?cii 

f% '3T^ «(gl ’Ttc^v I960 

N<3C?^tfl-4U 4^^«i nft’fl I f 

l(gl ntcil 4^f5 I 

c^cai o\ c^t=l ^'S 

'Sltc^l f’fC? ^RfliJ 4^15 

'Sitwt? 'i'll ’Itcn 4^fB 

ceic^^n gst«f I 4iliP’l 

4’f=l« »is^ 53f I 

I ♦(^"'lll WtCJfH *!fe ^51W, 

VS'l^ ^Stc^fg C5?t& ^M'«(t*!X’1— 

'®tiil c^ftn <Ttc^ ir-*T--f^=TCii5 i 

4^ ?C5! “[f^ ^’1t'«ffl'® 

I 1(51^5^1} -if^n "Sfc®! 

C^ (2lJrriIc| SQ Jjc^ls^ 4f®tc^ 4t 

^z<t—spcej 4^1|t% «!l «(3I 55<T^g 

«{^ceitc*(g fi^ f^c*5!:^ 4^-nr^ 

HUl ’I^C’r I 1965 «lltc^ f^’f^sTT*! 

X-1 sifter 4^15 4^-HrtH S(?ll 

^cvp, 1971 %W9 ^«I7 ^91 411 4^ 

f^f^iic*rg §1*1-3^^ I 
411 I x-1 

4^ ^CST I 

»lt^tC^T 411 4^15 *4191 H-^aj 

H-226868-411 ^tC^ HUl l 

4t ^^16 CKH filtH 30 m «tgl I 

^®t4^ C5!lt9l& Cif^fsi CT, 

4^ BT’faifS 56 ffW 4^f5 ifCBF pt^lcn C^llCH I 
C«*tCf m ^J^fS C5CT 
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«tt? 5 c<(c^ 8 «e| 'st^t I ^"spaifB I 

f% *<if5 c'?r»<it*rsr '* 1 ^ 5*11 

V ^^3} c«tC¥ 3‘2 

c^ ntw ^ 1 , 1*4 «c*f3 

C^% 5T^ I 'Sta’tfB f% ? 

'»I*l's^ ^TI1 HD-226368 <£lJrfiJ‘l 

^ci>C5 I ®1?f ®? C&C!f 

f^CE? I 'Slt^ ‘i)^ f^sic?! CUfsphl ®tc<ni 

‘^’ ¥51 I vi.ll f^ltfil® 

’¥?, ®t5 5st5«i «r*it*ii ^’pra^ 

« 5^5 ’lf®f5f¥ f5f%5:*f5 

aC5{ 551C® ^\ 

5t^C55 f%g viii;-nf^5 ^?.*f lipf 

?? C^5t*ft5 (Quasar) I 

®^WC® ^t5« vil^[-5f^ ¥5t5 

®t5 ’rr¥|-5f5 51 ^i:«1*5f%5 ’tC55'f1- 

Rn(^?|C®5 m ’^fV»tC5 ¥5l 

«t?!:5 I 

>r5t5ft-t C«rC5y ’ft3I1-5f%5 
vil^Ha ’(5 C5% ’fC55«ri ^5 f¥ I iffsil-^f-II^ C«tr 
-ffe C5^ 5C51^ vi)^-5f%, C5®t5-«55f 5l 'S|tC5|t 
C5 »I5 «fr^5l 51 C5 55 '5l5^tC55 555 %® 
5tC5 51, 5t5t-5t% C5 55 555 f5« 

5t5C5 I 

5t5l5t%5 55t5^5 sitfff ^5555 C5C^ 


f5^|5 5^ « 5;5*f555 'J^Wr*f5 

¥^ f5<5 ^51 5tt5 I 

5C®t5f%5 ^«ft5l ^5tffl5, ®t5 ^g®1 
'« 5t5l-5ft f5l5I55 55C5 ¥5l 5^ 

•to I 5^ ^5C®5 5¥]5^ 5t¥7i:55 ^5t?tC55 
C5 55 'Sl’-f ^t5f55f 51 ’rf55t5f5^ ^5^t5 C5^, 
®tCf5 55i5 «{551 C5C5 5t5l-5t%5 

'Hg®! ?tC55 5f55t5 C5Cf '?#5 '2lt5f5’f 
«ft5l 5tC5 I 

1972 5t^tC5f5 4 € 7 «it53§ OSO-7 
^5515 C5\5R5t5 C5 5t5l f5f^5‘1 C5C5tf. 
®tl3r5 C5i:5f C5\5-^f5^ ^555^15, 
5% 5‘lt^ 'Q C5‘l'5R5t5 5g5®5t^ ^f55rt5 
5*511 f5<5 5551 5^85 ^C5C^ I 51?t5st5 C5C^ 
^5f%55"55 C5 55 5t5l-5f% 5t'Q5l C5C», 
«t5^C5 5C5C5 ’T (it^) C5h 5'5t5 

■55 1 ^5T C5C5S 'srt5tt?5 ftll^tt’i 

5C»t5f5l5 '55:|t5 r5SH5 5*^cf ^3^5 ¥t55t5 

■vl^ I 7ynt5C5t»1, f5^^5 5^^ '« 

?53 ^55, 55g w5C®5 5R^5| •« 5jl5— 
C«?jtf®f5StC55 viit 55 ^5f5Ci5qJ5 5^^ 

^5t&5 ^^5^® 5t¥l-5r*Jl '55-55 f5f%5C55 CK5 
C5^ 5r^5t^ ^C5 5C=¥? C5^ I ^55^ 

5j 5W& 5t5tf5fV5‘l 555T5 535tr® 5t^5 
5t5l 55'l5^-1 11980 9j^4c-5 5t5t (NASA) 

5t5l-5f5r 5fi’ft5 5t55Rr5 r^C5C5 C5 55t5‘t-! 
5t5f8 5t^tC5, ®t5 CSff5® 5*5l5^ C«f)tf®f5®l5 
5C555f5 '£i^ »f®5 ^5]1C?5 ’?55l ®5C5 I 



C^?l1 

bi3f* 

C5*IC^9 f?C^9l Cfec^l %'® *iC^ vfi^ '«l^'^ ? c£i^ tSfKfg 

•t<pc^ ^ip f%, c*f«Tl c«T“t 1^, cjr«fi c’fc^ f^fsa 

ff«i «it^a *tt^cira jiw cf-it^a ’fj^c^ni ai 

^ ifit f5f«aNt=ita ?araa 'sitaac^i 

at5f« 'srt^^'i f^*itc^ ^ ^t^ta *rv«t3l i ’^^atcll 

5t«Fra nt^a ^tas i «^5tat *lfc^a w c^ ’it^c’ra «t«tf^, ^«at**! 

sp^fScaF ascat *i^ 'st^iti c<ac^ «ff^*ri*NC-t ’ifaa^sj ^fca i 

^a ^ca 'sitata *jTf^ c«fa af?caa ^c<a, ^tc»n viiPiata ^lat^pcsra *lt?fcjfa ^fwj atataa •tt^a 
tatwi ^tata'?c«Ta f^caf i »i5ica, *r^«{I1 5^1 »taFf?c-fa =ia 1 68f5 

-atca^a’s ’itaa ^fa^5i*rca5 f^a «t«?tf^a ’f%a ’iwj 22 aacsfa 

faat&a^5if^:a^tc5'a^»iac?-fmfrm^c«ra cif-tt«a '«f^i ^Wt»fa 

^t5ac*ra >iwj 1 ca^ 5 »r ^t^itcfa c>fc*( ca r^OO sf^l-fani ’it^f *it«al ata ^ta 

nt^cjfa fac-ia ^fsc^ f^ca 1 «rfa ^rsa atwa acai 

^a* casaa^lca, «it5aw hf-ifej ^t^rta^aa tin at^l «ftc^a at^r^- 

*tt^a acaj, *fa^ac«ia w'hsta «r5i5a *tt?fa a*Naji ca*iT awe 

fa aa ^t^a c^fcsi^ ^a, caa^ a1 'fltaa atc^itPia, sjtsiPta, aacaa ca-i 

•tt^'l caal ai taca ata '^^a atata fa^ «l«f1f^a «it^, catatc^il, <iTtla ai s&ifSi- 
cafan, alsai-^jWa ncaa ai *rt^a ata a aata 1 
tta catai wa ’ata at^f^ ^acaa 'iiawa caca s^ita awivii^ 

^'vfaata ai fa—4^ aaa 5t«rra aa atataa nr?ra ca ataca?it^aai 
fa®ta'a 'atatcffa aca 1 fai, ^jfaca «itc 5 - <4 aai 'ata ^ta cata fawa® 

fa*N“t -lat^a c-iasjtc^ 4ca« ^acaa tftwa aca acaa at 1 ataa—caai ata ^tsta 
^a^'sita««{tatcaa «f«rtai acacacw atPtwt 4^ aa at?ia ^Rala 4a4rf«ca 

rfR^c^ at^att ^65 ataafaR^ 4aatai Rwa at*il ^tata, f®a ’ft^ta, atsBi ^fSca 
fin%. «iita atai rfR^c^ 4^^ c®t*rra ^fta’tl 4a*N 4a2tta3ca «fai^faa 

•ft^tora’ 8600 aacaa «{«rtf® 1 '»?taa1 aaw^ < 2 jf«^ 'srfa^teai 4%a arn^tfa siTata 
«ftR ftsiafaRg aa *rfatt ^atc-t tta Ratca cac? f^c'® ^a 1 aai- 

•ttca at, faa atcjfa^ ^itatc-ia ^ca csca 'ffaca atafaa^a •rfaasjt’f aata c^«?ca 
c^^tcata ca\-t«if8 atai'atcw, «ta1 faaacsi^ ^ata, Rcaa «rtc»i1 at ^^afa ca caia 

*4rTfafaai faata, a^atai (aafaat«ffi 85a^ at^t’fa at^'ata cat®, atSrat«t-7C00l9 
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•r’fti-c’ipw, 1979 j c^?ii 


I ?®^?r wt^fi 

?t?, 4^ 'si^^’h 

c'sWffSl^ «’tRr» ’Ff?*! c?«n c’fcf 

^ 9? C’ftsitC^f" «tt^?>tC9l ^'351- 

'K^n K5T 'srtc»l ^Pk*! «!W•^ ^’j) 

*ft’ff3i cJfCTj ^*i *i>i^c?r I 
^f^tft^ PTfeltCM" ^&5l1 

Jff%e| «Tf»i^3l 5|t^ C’fc^s 

<l’V\ C*fC« 5C®T 'Site*! ^ 9M ^3*s 
f?:?l ^= 3 l' 9 %lf I '5{ts(tc?fl (?fQ*\ 

(?> *13 «TtC»r, «tPf3 

-Ttw^st^sr 'srt^t*!^, «tiil *rf^r» 

■«rfc*f 3[1 <ilW 3 *ltt- 

C3f35t« ^CS1C^3^ ^93 e 

w iflPm iil3*N f|*lts!? ^!PC5I I 

Gi‘\ ^’|C‘f3 C^^U *13 35VS?1 

f^3i:'33 ^'4 ^f«lp3 ^C3—'5t3C9| ^3t3i I 

*lt3t33®S 3t3l ^^3 C’ffsT^" C3C35 

«ff^*i C’rfsrttsff f3f%a c«fc"t3 *rw 3t^t3t® 5»C3 

^tar3 3stCl ^35 ^3 31 :® 1000-3000 

f^3rtf*i&tC33 ?33j 'irf^api ^ 9 :^^ 5 ?, 

4)^%^ J|^ 5f3'3 ^000-6000 f^c*ltf3&t3 

«r3t3t33 f%I *f?, C33* 

C^t^ *rf^f««F 3^C3C5rffe 35000 

f>C3tf^t3 33 3f3aF3l 3f3tfetC3f 33 3^^*? 

-5C9I 3C51 ^C3 ^1 I 

35H3 33C3 3t3j 331135^ 

33 ^ C*13 C3^ *13 3t3t33 3Mt3 3C3F 
41^ *131 *i3C^3 33C^ f%33fi59«tC3 
331 3S3 'Sris *11, f3«ft3 '»tCf3 
^3 I 3rt3 41^ *!3W C35}r3«t3 3t?fCf3 ^ 
551t3 BF® C3% 3^3r ^3 I 3rffl«(, 

3t^ 3rtc® 3t3l '«lWl f^3t53 

5 


?t<3C3 3tf? Cf3t3 331 C?31 3t3 '•til 
3'(C«3 «(3i?tC3^ C*!W 5ll 4lf3C3 3t«3tl 
I iWi'T®: 3[3tr33 3rf3^‘&1 c3c® 

4133^1 33 4|fl1 ^C'® ^35 3tt3 4131^ 3C3 tiaftl 
Csi3t3 '«f3®t3 3t®C«I 41® ®t3tPp 8-10 3*^ 
C3% '9C^ ^1, 3ff« *1313^ ®t3l «ttl 
300-600 %srff3&t3 33 ’3f®ajnf *rtCT 

^lltW 1 r®l ?t3 3lajt3i:3 333 3^ 31 
*I®'|f33 ins ^^3 3tC33 «33 ^P5 C3C« 

53 ^33 ®t3t3 ^C6 5Ft^ ^3>tC3l 3t®W« 
«tCtf3 4)®&t3l 36 3*^1 33® ^ 531 flfw 
33 I 3^?« «tC3 af3l 3t3 3000 

f®C3tf3^tC31 3® ^3C^1 33 ^t^api 41^ 

3t^lCir3 C3ti» 333 3t[3 affl f®3 C3W 5t3 
33tt53 3« I 41^. 3tC^ ^-531 3t^Clfl 
^3f3^J 3J31 3tait3C3~13 «t3l 4J®1 

41®1, 33C^1 35 Wt®1«tC3, Clt& 

3C3 ®t3 1C3 C3% »tC*|l3tC3 I f®l, 

C3 33 3t'^ f3C33 ^CSltn^ ^?C3F C3S|t 
3^3f ®C3 ®tC?3 3C3J 4^ ?t3 f33T& 3® ^9f 
C3C3 '9®t3 «l3*r5lt C3*ll I 

C^tMI 3tfiC¥3 >133 3C3 ft^33 
«fr'®^3 35C3 33C3 TfC3 3t'S3l- 

3C3J 33C5C3 3&^ 3f? f®g 

3f®C3 »ltC® ®1 ?CB5 ®tC?3 33 

C531 I 41® C®\c3t^35 4)9it®1 C3C® ' 3 *nj 4 ® 
4i5it®t3 3tC3f 3rt®tl»f3 3C3 C®t31 
C3C¥ ®t3l3ll® 3C33 f3C^3 3tl-(?1&1 f®® 
3f^7 33 ^ ®t33t3 ®31 I <2|3W f^3 ®t33l 
'SIC!® t3tC3l 5C3« 30® ®3J f®® 4i33« 
Bl^tll I 3l3tC33 3l33t -5^ f®g «f53tC33 
'833 ®C3^ 4V9 I C3*ll3 ®t3 

f^C33C®3 3® 4)^ C3, C?3t®ft 3t^3l ®tC«f3 
3t3lt3C33 f3i%3 ^3^3, 3t3l?, 3^®. 
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■ [ 32vi nm 


i ^f?'« ^sr *tt^cjni *1^ 

*fC?«C5^« 'Slf%a«1 'Bf57=r^?JCW t.^tCSTl 
«lpss! c<«(C?F^ I <il %5T 

5C«I c^ ’Ftc^ 

f^"tt5?l c^31 

c^ nc’jii f?c« ntni—4 ^it^rfw 

'SK^C^ iil^5I I WC’T Of-tt«fl 

n«f cs^rtij 5ijt*ftai »i=^c5« 

«ff«*f1 oit cn CFl^f^ir C’fai »racf 

^^e| j^f^j C3J 

>rfw *Ttc<i ^ 

«rfil *lf^^»tw '5 {?kN^ 

flc^r C5T? 'etw? 

R“tt^ ^R^il hfk®] ^^1 <2(ff%5 
’^tsuTN nM1?ii ®tc??i 
*[m f?it?l fl*itc^ c^^, 

4 =V«f1 c^t ^ilt& 

^ ^cif ‘il^*> Cf^6 I 

«w ^rtc’f *if®i^ f% ^1 

flfWstc^ 'Sfc^PF ^WH W? ‘flt 

’itffarfl *tt® ^ *rc'<! 

'5r«jt*i, ^ 'sisrfc*!?! «ff^ ^^^^1 «^^tc«i^ 

^ C^rnt? ; C?“f ^^*1 

'<1^ *K *tt?l9 il=?C5l? C^^'^ ! ^ff 

5CT%f ’iwj Tfgrf^ ^c?i 

-Sjf^STil ‘iflw ^?^51 *tf^c^*t c«ft<ftll 5IC<(J, 
•fWCT^I 3pJlt’ni '5l»ltc*li| JFC^ *rt^f5iw 
C^tC^ C^Tf?, ^ ^«f1 f^t*! 5«C« ^tifl 


C5i^ c?*tt®il ntflcif^ lii^ c^il ^•"t’l^ 
w «i®jtc*ni >ic<(i wt^n ^tcf <ii?p 

c«f«rt«fl *rf^Pfii c»f“i^^:®f^ -« c^m 

^iwi « <2itff^^ ^ftwc-ni 
*itcsr jpfa *itl*r^fsl? 

mvs c^m fc^ 

*ni c?«ti c’fcf cw*f1«^ 

uq^ <£f^‘r®tC^ ^9|C^ 

€}^t^ sft5K»f« ^*t^1 ^1 '®ltC»I 

f^^tflcp '5i^?r®-'2ifr^c^ ^1- 
ts}c®r»f5 

"ttlt9^% 53Ff^tCa 

ctf^fl ^rf? Tfc^ ^f^'»t^t? ^5!l ^w-k 

endogenous rhythm I 

mu 

ac^ 

% ^C*T “t9?„ 

'5rt*iN ^i>iTl 

tfirsi# «rf®i«ft*i *ff^wci k^ic^ 

*ff?[c«fc-ra ffg&l 

«if?c^-t I cif^fl C9fC5 of^^r. 

5C9i'« vucim %«f?i'-9 c^«n 

^c& ^1 

‘internal calender-c^’ F^ltU spsr | c^ 
*1^1^ «f^I’m-5tW c?lt^ imc^ C^t5}“S 

5i^j cif’fi 

m‘\ 

w ^rtc^t Ti *tcw, c^ 



1979) 

C?icat Ctf«^1 ’Ttl 

'®tCif^ ^5^«| '« 

C«fC^ nt^CT^ 

f^1ai C»f«f1 ^11 

c«rc^ R'sst^cjfii f^3t& 

*it-fr, «lt«ni C5r“ti c’Tc^ ^tcr<i -ttflii- 

ntsfij «if ^tctf?i ‘i-^m 

^1 I «jWc*f9 

^*ij «tc« 

cjf’n srf5 f^r»i( 

«l«t^ I 

5)ff 

i(^ «ii^ c^, 

(endogeneous rhythmic 
clock) ^*rfc5i1 «i1cf TO ‘i^dtsi’ f^:»i?c*f? 
‘]«fj ^931^15 '5lV“I 

‘^1^Clt'^l5lt^t*l' (hypothaIamus)-^?l ?(«]; 

c\ nfiw *it^1 
*rt3fW *itc?i- TO 

9FC?l ‘^1^C*lNjt5tW*t’ fk:'?^ 

(pituitary ) 5fNl5=?’J ‘^*lt^’ 

f^:TO I 

‘f^i};i^fetf^’ *5tf5c«i 

H^tCsriJ^ f¥i Cf-it^?! ’fSfPT^I ♦tfflWI 

45^f9 *l< «f^ift^ f-^ »i^l5T I f^«F^ 

^9, ‘C4ft»ITt9Ff5s{ 

(prolactin hormone), ^it?! i2(«tr<l^ i2(tf 

'1‘rtni c’lf 9tai1 

'■^ vf.^ 'iflCiil ‘if^^ ^'^’f f?*liC9 

9scfl I ckt f^:»ic5HR' s?h 
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•TNh ‘<?N 

^^tsT’ (^t^ ^apti? 

.^•IWU ?9) 

TOl ^ I »ft*iT^9i ^tc^r c»ptc^ c»lC9i 

(thyroid), (adrenal), ■« 

‘«(^:2?tff 's(Ujt“{9’ (endocrine pancreas) 
9ic*i5 12 }^^ n?:»( ’itfs 

c«r«rt? cArNtc® «(t^ c^tfe >5JR(J 
^t»t.5t5«rC^P9 9P?l1 srl- 9t?l 

91 f^Pr^tef’ (pineal) i f^l f99tfe CfU 
^P^9i:®9 *it9*C5JJ9 'S(9«rt^ 

*fc'9 cs(,n 55ft9 49F9S ^c^rt=i^ 

»f"^<«1C9 Jft9> ^as *1tC9 ^1, ^9? 
f9®tfl9l C^1&tJlfB-»1C9 5(^ C9 

TO -Itft9^*9t9 9st99'5ltcn9l mT^VS ert? 
«!/;®]95 i^C^t=l!:9st 'SJ?“:H^‘i ^iU9 9f?€ 
\’IJ’ «I991 ‘C’l^'l’ tf^95t9 

9(9 (9 f?C'® f99t*I3I ?e9l ^9* ‘ij^ 

*!«9 ^(9 I 

9 €ffTC9 «ltc&’ c\ 

c-f"l1^^ ^9lcif9 mi, «t9l *lf«J «Jt^tC5f9 
^tci? 49^ 9^'® I 9^ 9I|C9'.I 95 ’fC99*lt9 
C9'5l«ftCe1 C*1%9 '«{t«fe '®lt^9l 95C39 

'5(t99*fC9S C9*s!C^ ^11(9 I f^<S '®t^ 9C®I 

'®tt'99l C9Cii 09^, *lf9l <5^ f999W f9C9 

W.m 9T91 99C't9 I ^tsitcir9 

«t9«9d^ ^W’9‘ilf’i^9 vi}:>ic§ 

'S: ^tf«19 c^v.^ “9W 

9rl59t«j C*]1*!i^f5”9 1991? >iHl’f'f< 

ifsi, 9t9 *ltf.’f «lt*(1Ctf9 ^f9^l9SN f9r-ll 



3^8 


wtn «[ 32^ 8»i-9>i mn 

^ I *i’ajf« %"f5w c?^l i '5(t5itc»fii jiwj ^ttifii 

^tcsitaffn 551 '5tC5|t’»t*I1 ^i’l- 

's: «ic«tt¥ c'ftc^fl h$caij ^^^ '^^'\n kiwi's ^f^r.? 

*n=atwa ‘fn^ « f^«t'»f’-‘iia '5(<t?* 'Sltc^, CSt^t CKl ^(t’ftfl f^CS|<1 

^?:^i <sf#a sH^c^icw ^«ti ^cw’s f»rc^ i 


aiara 

?tc^5 ltJr(Van; ill^’X^-2300) 

^mu ^llC’r TO I (Han) 

atpsa ^t^tr-i m 

^TOa (?\Wi ^ijs I I 

«ttfl^ ^'itTO 

'»lt^4«l ^i1 ii^, (hui*hsing^ € 

'St^^ 'Q C*l 'srfjp^'l (po-hsing) ^-'®tC’f ^I’t >111 

«lt«r« *isit*!^tc^ 'srf^^‘1 I ^^tci 'Sta^t^lWa CTC-t ’f*f^tcai5 

^tfs 5 ^t^ ^’f ^!f <(« hU f^C!i%sj^ ‘«(f®f 4 

W9 ^■*ttH-*t®5», ws «(tf^®t«f-f«cat®t«l (ko-hsing), ?llTO ■<ltC»r^ m C^t®1 « 
6 ^tvSl-’TSt? c^l, ^*ltl|*«t®1 I 

f^1 f^n ‘!’ «(t^5lTO wjtf«f^®tc^^i 

wfiiHaffi® 5 f*f» «I^=I ’li.ruw <«- BSHftf|nft*i =«-’?< Pr%W,wilful >rvR»i. 

•la c«a aiat ^ ■9*’l5 2000 w ’rtw C’?Wc«)tfa>i a iapaa^j ntfirai w ?c’l* 

rvra^al 'awti '®taaH ®im-iaa a<w ftfi®' »Wsl »rrt«ch ( 440 »814|) 

anfttaa 1 iwl^la ipia fipw ni •Caatur’. ^rt^fiiRna (600 iStt^i) ‘i»- 

(Sh»ng)am>raPiatf5iPt a <f^ c«a Pl^l^al’ a4t slaatstrta (1000 «8W) 

alat 4 tl« ?(al4t^t9l a« ^alta 4 sa ‘Pwla ftcataft’ •walaftaa ataaarta afa 
^Waa-«t^ a^ai aaraa 1 wa: aaft Ssaatiaa cajtfafial 6 «ta ifea 4 «=r w 1 

••iTt<-ft»W faatt, aaTI^I faaftann, aaTi%,a4'ni 
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^^’9 nff^j 'e ?FCj| 

^gr ^ 

% ^C^flcsR I 

5?c^f|c*r^ 

jpc^ if9I I 

’if^t ’tf«, « f^^tt’f 

•Sttft^ 

l?c^«, 'srr^n 

4tf^ ^t^l CS^H 

WC«RfH (^1 C?pr-f 

’iT^^ii ’^^^I f%') I «itfr=T 

'5(3t3f ’i?tc*i, 

Rwi^ w^[5ptC5r f^*^’^1 

«igit9r '»ftf^^tw<i ^'ll ^C9«i 

«ITC5, C’fCajI I 

^tc^, 'eit’llC^fl f^®t^- 

’i’il^’lC^^*f1 St^C^I 31 (Tycho- 

Brahe, 1572) f^"Ji 

’!’« f?w I 1572 >)W ^JT>[&r^?1 

«ispC«I (^?fj?, 

’Eicfe ) ; 'SCaf?l Cl>«'8 

l?a vi|5J^ 'Slt^ftc*! 

9M C«f«l1 C«f? I CW/tf^f^a^fl 3l 

c«fitf^f^'atB#i c^c? l5ifc?fesi^, f^i 55 

«rt^tci3 31 

m 3^“ c«Jtf«f^atia^ 

561 'aiTfl« ^C331 I '« 

3t3 ^13 C^*f^5[tg 6tfl*ltc*) 'Sl^Offl 

'Bi'Bi »rCT *ic:w '«rBi« 

"-jRif! s 55 '5(t^Tc-fil *it«(tfl*fv5: 

C5^%c^ 'st’f ^^1 ; 1- 


(comet), (meteors), ^*tRwP 

(meteorite), (fire ball), 

^^^1^ (meteors showers) 2. C^t'51 (nova) 
« (supernova). 

C?^l Tlfl '9^^ ^w^i»1 «*t?t"1l658 ^813 

^8 'srt3 «*Blt3 ^*13*1 
^t51¥3‘1 ^31 3nC^ I ^•nC 3#!C'® ‘^C^lfe’ 

(comet) ^<3? 3't3‘l l^f cat’ll 

(coma) 3 «It3 55Cf^3 ^lt3l3 

Ff3*ttC-t C3*t8t3 '5rf33*1C^ ^1131 =»C3 

W’tCW U18 ^1T33S3*| 5831 ‘3SC3&’ I 

»lt«ff3'r'I ^-'otc’l ^’T 5831 33 331 
(periodic) (non-periodic) 

3iC*f I C3 33 3J}C^^ 33C33 3]3HtC5T 

33 33 «lt3stC3 ^If3'f'« ^3 353»t3 3C3, «tC53 



■3t3lC53 C3't3 «f3'» ^3* '^.3 C3C^ f3f^3 
(5JC53 53'^ r3f^35f i|%ai | 


3«I1 53 ‘33t^« 53C^^’ 43* ^35«t3H3 

(elliptical) 3C3 vflt 3^3 53W^3 3f3^3‘i 3^13 
C3t3l fa3 3^3 C3C^ 5t«?t3 3^‘3 35« 

3tC3 I 3^3 331?^ 5^3C3f^ 3«J ‘«?t3l3 
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't [ 32m 

(Halley’s comet) f^^Ut'S I «lt^'|‘'« ??, C^*tH «tnc^ 

3rfs(;t4^«l g ^iltWl «ftf^ C5lC^ Cf’ll nU ^1—1978 

^f®5t*l C*rc^ «t^l f^»I ^Icff^I to 6f5 ^iill 

fsj'ts sitc^sj 1682 <5R^**t?l f^f«a c*f"t c«ic^ i 

'J,^c^^«[ »lC5f 1531 '« ie07 *ICSI^ C«IOT^ «Sttfl=f 

^it'^jw cifc^i m iii<sfif ^ ^t*ic^— 

41|C^P'$ ^<?*s 1758 Jir^r Oi^) >itc< I 5pl ’Itc^ C5I^ 

ncfl 1758 JJCil? 55c*t alt? '«!tc^ 5l1 <5?* 

totci c«r«(1 C’f9i 5>t^? '5f?wf% sitc?p to? to 
J^^SJ i^c^ll ‘il?’ '^■^‘ ^>ic?i'-5:c^ ^It^l? Q C*n:« l to? *l?C6C? 

ffJltC? I 75 <lf?*l’l*l «rtc»l, C5!^« ’I^CK? Jl’-il 

'»(t=^tC“( ’1??^'\?5fC5f C’^?? I^c? C?C^ ’ltc?s '®'®^ 

?9?t? cif?1 C’tC^ 'flu’s 1985 »IC^9 'B?t?t? C*f^1 f«fC^ C^t& f?^c? 

'ifc? I c's^r^r '5rtc?<#f5 6 ?t? i (3c«r? 18 ?t«ft? c?tc^ 

*151^ ‘«f1-iK:??.’c?5 1982 2Oc^t0^^»I I I^^IO 

*(>ttp ‘ifl iiic?jl-^il? (D-arrcst) ’tf^’tol 

C«{C«P ?i'*FnC9f5 Pl*^? 

^5'? ( C'¥ltf«f?HJl ) 

1-17 
117 


117 

117 

119 


mH «lt?t? ’®lt?s1C'‘! C«f«11 ?tc? I C? »1^»I 51C?[ ^1»|!? «C«f? ’IC?) lR?*r *t£^ 

■inc^^ 4tii c?^ fiinifisi I f?srf41?1 'sjtc’t ^??^t 

'sit^to f»fc?%si5T, 'sit? »it?l 

^«fii ?ij 3(t^?.? '« f?®t5ii?i ^U\ 

I aif^?^?'^ lR=^? 'ail^lc-; w-’ii ?a»itr» Ptc?^?fic«istc*i ’ 


^tPr^tc?? 


Pl*!^ 



'5I|^3P:sJ 3 5J5Hi 

18-51 


f^t^ 9-2 

18-57 


i{C«^ 28*7 

1970 


•••••• 

C3l 18-4 

1976 


^sf-sit^ 129 

1982 


c>iC'^« 14-1 






1979 




401 


1978*01? c*tc?f »l?t5f 




1 1 


^5?» 

1 's >i^?i 

i 


fn / C5lt9|1, 


13-0 


' (F/ Comas Sola, 

1 

1978-ii? 


; (8 9 ??>(? ?'tS| ) 

1977n) 

1 






18-0 


j '8?t5ll}tJl 

i 1978-'fl? 



(P/ Schwassmann 

C*in? fWCip 



—wachmann) 




fn / 


14-0 

' '5Itnf?5p1 '■& C5|C?s 

i —cvf^m 

1 



51^T ?v?| 5? 

j (P/ Ashbrook 




1 —Jackson) 

1 • 






6*0 

as{^ 

1 (Meier, 1978) 

1978 


^?1 ?? 

j t^l C?CS?®1-C^siC»ftJT I 


10-2 

^art? I 

(P/ Haneda- ! 

' 1 

, 1 

1978-01? 


J1t'5 ntc? 1 

i Campos 1978) i 

! j 

«f«|5l fifC?s 



i 1 


10-6 

^tCI|f??51 C«fC?5 tISflf j 

(Machholz 19781) 



I 

?5?1 I 

1 j 


64 

j 

(Seargent, 1978n) 

1978 


! 

1 



no 

• * ' 1 

^’jpT ?i?i 

(P/ Denning 

1978 


t 

t 

1 

—Fujikawa) 



f 

1 

i 
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wm « [ 32 ^^ 8^-9n mn 


f^ic»i^ ^ai, 

5f^J iJS^I C’fSf ^1^JI5C5|‘^ 

btn, -9 ^1 5^®! I 

C5I^ ^^Cfl g ^t9|¥l *[»ftc<?l ^1 

«it^ ?jtfl ’frf^? niftc<5 ^t^ftcjf? 

^’f «ttTi'‘|5i >i)^ 

C5IC«^ •IC'p m99 

?f? f% I 51<M1 =T5C^ 

«rf^1 C’lC^- (HaO), fsiC^^T (CH 4 ) 

^TtC^tf^ll (NHg) l 2 t^f% «h ^Vs ^1^|?l5f, 

f*!f5I^5l 9 

C*ltf«?'N erff^ s< 1 ^^ *!?(< R's^t^ I 
«lt*ic^ Mtc^ 

^CTtf^ill, 9 ^«1 
m ^C< ♦Iffll® -X|’»*N «lt?l9 

jfC5T (^**11 - OH, 

= CH,-NH„ = NH,-CN)^«f^?[? 

«rt«^ *iiftc<^ «itf^^&t9’ijt^? ’fifTc'C *ff5*r5 
9ftC^ 1 '«t*f 9 cSl^fv 

Rf4r?lC«f?l 3lt«(jt^^‘fC^ 

»i^ (?f«rf5 »i^ 

r?!:^ =¥r3 1 c^pt^ 

c^ts? ’ic^ *?rt? *it-f ?rf9?t^ 

«C^5 ^_U ^•'•f ’fJt'ff? *tlfftsf 

C5C« i?^ni ffc<il f%*N^j 

^t« I «ltc» 

«<^'n ^It*l *ltKtfl*f«: (?I% 

^1 I C^U C«ftH[ 

C3J« Htc^ 1744 *fC^?| C’rc^F 5lfB C9I«f 
vfl»f5 ^■51 c’l^ic’ra 4scflf|9i I 

* 1 "^ 51^51 «r5l^'» 


SCSI'S! CSIC^ 

«rt>il *f»ft< Jitir, c^ 

««'s»rNc-i^ I 

t ^tc^3 ^i?1C5f Sltc^ 

Cif^Ut?! C5f& ^il^fSf%N^ ^^91 

«it5itciii ifl*fhc«(c=? 9*rfc“[^® KfffC’fsi 

f%*s^1 (jz^t f^:c“tf^« c^m— 

^^1 \9|^: =rt^1 *i«fl. 

f^C^?5J, C^ft^l «j^f% f^CK C^fl I ^^1 «t5'Q 
’tr^C^’ff^OJ ^t?59C^ <2[W*f ^C^^CSl 

W.'^ ^^c*| <2f^^«t’t «q^* 

«tc«^ 'SiR^M ‘^i:® ^c? ^t? I 

'Slt«lt^ *ltC5 C9l\? 

9f9lc« ■g<J^t51 ^^^^9 ; »|t«»1^*f^ 

N 

%1 cw<^ »i^*s»it^c-i^ ^1 c»rf?i 

f^c’ipt^c't^i ^ c»i\ii c«fc^ R[Rf^ 

5T1«c=!p *1^ 

i >ftHt^*i« 'Btc'ra ’ff^n«f *tfltp 
«ltc^ I >4^ *(^C«f9 C^tH 

Rc^ CT9?i ^t^csi ^1 

«rRpft-i c^ '®h^t^9#lc?p c^»f 
^t?l¥hl9#tC¥ ^ ‘to’f*! ’^t^’ 

<?^ «[5J*ItC5^ 

I 1799, 1833, 9 1866 JlC^l 
CT cf^ ^t?il 

c«tc^ I 

cw c^FlfS catfS ^1 

<2tW“t 

^t^«( «? f%l ’?'N59C5I^ ^ 

'st^f ^ tT^i— 

C^3l 'Sfti:*! fB ^rtai I «ttft^ ^t9f 
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C^C^ sciiw^ ^^ih1cw« ^i?^l 

wts»1 ^tC5 I 

T(?I%[ 

I ’iwi 

'^f’f-Cfff 1908 >ic5i^ 30 «i 1 

<55^* 2^1 ^5ltt Cl ’•Icfef^sT ^1^1 *PC5f 

“I'? ^t^’ti <flc^5rfc^ «R**j'5,j:*tn 

^ ^tTl 

^t=T ^'5 f?Cijf|5i, ^t?ptc*f C^ 

«1 il ^^caic^t '•ai^ 

5 -^t*I ftfl d ^‘-■t’1 ^^"13 '3tC« 

40/50 5l1^5r «(t^ TfCcT 5lt3 

C4W 60 f^Csitfsjfef^ pr-^ f:«r5Tt»t3l 
'2ftC’f3 'Sffr'iM' C»ff^flCJ(t'5 9 C^CTt^t^C»?J 
^C3% *lt3l ’ttC33 «lt«'-T HC3 

C’tC^ ^tC=? ^t<1 CT 

^-.5tc« =ftJr I *t^t®1 

‘?fff^- 1%®f '*1^;® >(3C*f3 ; 3^19-^ 

C9iW« C^t^l ’It^^f^ C»lt»l «^f%C3 

f^Sf ^t9 C9 sM 9 C^NtS f9C’Jft9^ C95CS9 
f9*ltl« ^ ?PC3 ^C®f|»r I JI9C6C3 

f9*93 vfl^ C^I, f9C’?rt9«| '®«n ipCel 

C^t^ '«rtff C«1^ 

4S'rf« *tt«3l ^t9 I "®:iT iiit f4C'’Tt9r.'^T9 
''K5I, ^^C5I ^2f5S ^C?ff5I, ®-{>^C959 

*lf99t=r« M91 >i|’<(I‘. C*?^ 

C^\^ C9>f^ 5ftC59 C'®®f^3 

'f-MC^T3 ‘‘i'®9S9l 

>?tc9i I 1927 *isi c«rc^ ^tr-fii, 

9 ^tC5|f99Sl « ^f%?ltl1«f5F 

'3^ ^1CSf [^OfC^ST 9?9t9 « 

«raF I 

*|f5«a1 C^t’l'Nl ^C-9r-t9«l 

6 


5T9t*t»i C’i'lC^ '»lt’|® *}f^*1if1C'J9 (anti-matter) 

9^t M9C*r3 'SR C9%3 

f9»t^ ^C*! =^-Ci|^ «n5'S f^'tt®! 

m 

9lg?lSC9r «lC9*t »K5I 

*4^ ^5sT1 I 

C3 *I9S?1 '-jRf;?! C«W ’PW 

’ir®^ ^3 9911 ??3 

(meteorite) I f%®^9C^9 tfltC^- 

&f39tC3 «f9C«r3 ^131 •Jll’tl 

«lt£W I 1975 JJCsifl 4 3tc63 *195191 C99lt9 

’If’ljll ^sPC5|9 4ft59ti1tC5l 

7’33 C95 f^. 9^^ ^9* 3‘665}t3/r*1. f^. 991^^ 

'il9s&l *ir^'® I ^f»P a3f99s &C%1- 

^^1 25 %5i1fi)fet9 C*J£9F 9&*rtf5 91’PI ^Cfl- 
f|e^: ®t9 9<5n—f^*9l 'i3C9tC?tt^9 
'ST^fl *19f 9SC9, 

C9t?1 e.'5tC« 

I 

'B|tC995 •<l9C*f9 f9f5aj *Tt9 Cif9l 
'5pt?l9 9?f’ I C9 *1491 'silWl ’^f99l4 

S1Cif9^tC5it3 C5C3 9C9% 9l ftc^9 'SftCSitC'S v® 
Cif»:l 919 «1C?9 4l9l9 99T 9511 59 I vJj^ 99C®f9 
41919 951 9|'® 4i:94 -t«1^ 9C9 9J59t9 51^1 
9591 C'ffC^ I 1975 *TC9:9 25 '« 26C9 ejfeei 

ttC9lC<1 *15 6itC^9 C5£9 ^'^'^5! <£ 1 ^ 949 5^ 
4T9l9 99i C«f»i1 C’fC^ I 5lvi9^ C?91 9l9 

^^4l991l1i:« 25C»I (ilfasi 9t5 8$l9 -, tffS 
^^9-^9 %95 '5(51»19 C*Hft991l1C«9 ^Ifs-i 

f4i:9ilfil&t9 ^56'Sl9 f9£'<r-1f9« ^9 *1^4 '« 
959911 9£§9 «liE9!l9 ’Pri^ '5lt®1 f9*18l9 

4£9 I ^?C9t£99 ^l4l9 1^«1T9 *05^9 U)? 
V&91 «J'®J‘4 4C9 f9''«3 ^l^nl C'«C4 I 

^^t*il!:®9 4C9r «i!:9[4 »j5i? ^tgit^C9i?i 

3W ^■59 «r1C*l94t9 oi^Cflsil 

5^|9l1^9 199)145 I 
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1 


c^ *1^ CiTsl, ^^i-firtirr^l; ^ «ft^tr-i 

^tcf 3re«(j »i|!pf5—«t5l, <2t?, « ^tfl^tsit^itu ’itn >4^ •4^fl» 0|ti» 

[%*s?0 C^C?P «t?i14f5\W ^ 

’ffw^ fn'« it?i 'arf^ SI? I stsi fw^c? 

I C«tC^ ffsTt?! *f? 

’fltC’fU ?t?t? ?<|s? C^C? ^tsptC't? ?1TC? 51’?'I 

^-5 9 ^ f^f%51 ®«tsi Sf^l* spCflflwsT I «ft*tt^ ^CST ^ ?? 

f<W? ^t?’ft? «?sjt& CtCH ’ttc? C^Ffsi ^t?t? ^t’fUST 

3t? c?^ttc;r-c*i«ftcsr ^^csil, '5it»K9f c^t 

I vii^ ji<P5i <ptt5 c’f^ttcsi f|5i *ti:ii8 c*r?tC!T ^tc?5— 



-Ri«.^t#isr ^it^sTc-t? ^t4t?Qi:^ si^ai «i!p5r mtc^T 


t? ^•ii^t^. ^c? Mt?t? s^ciJ f?-(t9i f?c^?*t, 5K9I sj^tira 

f? arg? WltC9l1, 

*rf«?lc?c^ *ttc? I *l?rc<? ^it??*! «rr? ?r?[ c^i? sj? <5}^ ^*t5J9, 
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^«ic?p^ '9 «rf^ *tt5i»it^, C5?’Nt*rN'« 

I ^rtc? viPR ‘fl’ffS 

« 

f^»t4*f i»t^wi 51-w 

^rsf^si CWjtf^^WtMil I 

^ «niC«f? f^C’JptJel CT «(t3jtCIf^ ^t5K«r 
^1 5j5ac?9 

’fjWf f*lC® 6WCW 

I .ii^ *I^«T f^ript-sjm 9C«I 

^T{ «t*t 'Q ^tc«l1 f%‘^'® ?? RC’^t^C'ffl 

^ spjf ^<t«. ^it^ptc-f ^'^ «(« 

W ‘c^JtSl’ (Nova) ?fsi1 I 

c^R «ts1 

(white dwarf) 

^*1^ Rc^^r-Rt) ^rs 5?:^ 

^t«rt^ iSiff at’f i 

^ts(<ltRc« (Sagitta) 1977 »fW?| 

«{«rs( Rc^ Rc^ipfii*! 

Htc^ ^t^tw m\ 7 

24 I 'srNtCffl uq^ 

‘<iic*r<i *it«(t4«i (?rf®j 5!vj cic^ 

>ii^*N 4^f5 ^f5 «if'3 

^tC6^ I C^t^ '5'RR lilt 

Hflci? Rc*i/‘t?i«i c^m^r H^iqtRr® 


vo^ft ^ 20 c^tcf 40 

*t^ C'ffc’t »iR I 

C^U C^t^T *I^?fl5 «lWC»f?J tlCT C^'N 
C#1^ R-tfsi RcTfR*! ^cfe-«Ksi «|^ 
^ifK « «tn ?[«, c^ '^Ttwl 
5? ^C5it<i C5C? *f-tc^tfft «•! 

(7I%—'®tc« K|if 

'a fl<5 *i*ra (j\t ’»i1C5!l ^1^tc-« ’ttc? 
R’S^Jt^r ^tc=f ^1m ‘^*T(?fPrt^’ (Super* 
nova) ^511 ?>? I uq^ J!f5f 'sitcsil 

«J«i|CT ’it^C's <«rtc^ *I<[C5CB ^^31 

c*m I ^ 

'Sjtcsil <jSS|c® «ift?pt? «tf 'S(5*ltc=? 

- ( 1 ) si’qcKs ^^51 

cstc^ U)0 f?CSf?l liCHJ «ftc^ 

^R'S ; uit 

JJ^ST =l?'1t?ICS!t«t5 m 

?C5I C*l\tl CbW ^3» R*x«I1 

*IS|1^ ^ 5(^»jcgi I (2) v5t 

Rc'frRc*fiI ’FCSJ 

'ii^s Jj^icsni ^sr 
■«I5?^1 ?fc? <«ftcqF I 

Rgstft^ll R*iR ctfpfnc^sf 'SfRs 




(Sagittarii) ; 1901 W nit9it#:« 200 C«t:^ 300 ^C«0 ^ipqtfl 

1919 »iR RcTft^i 91’^j ^’41 ?*itflc^t«1 Rc'^Ft^^i ^c» *rtcii ui^it 

cnci I RcTpRc'^v *ni «tf1 *!tvR*f5tt<f ‘flflS ’!?^c=rtej RcttU-^ nit a 
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'Q 32VI Bm-9^ *i^^n 

Rc? c^ *ttc^ 'srt^tc*!? '“it’fic’m '®t^^ f% 

•at^, ^n<Sf5, ^^t?tf*(, >5r^t®l,1ss *i*Wtf^ '*^’114' -Sji^OlU 

c»i\fl. «f’rc'®?i, ’it^Jit^ =5l sitsi^ I ^n?t%‘5f^ 'st^ai 

(?rit?-^<c*l? I 1572 *»csr^ ^itf^QpRlI ^ifSi 'sp^s^itc^?! f^’I^^5fV8-N «<ttW «(t?il 

vi)^ f<c'^f-t?i'i I c*(c« »«**i «-w’l'R'sr 


i)^ l^t«ftfl =*J^C^ §t?|t*tc«t ■^'ttflWt«1 


Prc’?pt?c*i? 


; af Rs 

1006 

(Lupus) "It^''^! 

> 1 

1054 

&<ltJ1 (Taurus) '^l^^ilTpl 

3P]TJ C51^^ '8 ^Tf< 

1181 

1 

.... . 1 

<p)tf>TQpni (Cassiopeia) 

i 

1572 1 

(Tychos Star) ^5P«1 

1 

1 gigs ac??[ CBCW ^^51 3 
i Rc519 C’TS^t?! JSOiltil 

1604 

1 

'«ipFat^t>1 (Ophiuchus)-«<l 
c^’ir^ng \st9^i 

1 


att^sf a|l5r a'.sf, erf’itsi 
c‘rc& c^itsl, t^^t'Sicsrtai c^ 
*tt'3?i c»tc5 fifRi cff^rtc^rl i 


ajt&isf (Sltcwu sjR’iar 
c^tal, ??*1t?icsrt«1 JlNCf-h® «V1J 




3(^511 8 

('ii f«) 


*l«Rj«1 

185 

20 ^t>i 

=^’lt^C5(T«1 V 

369 

5 5lt»i 

wtsi r 

386 

3 5|t>1 

C5ft »l V 

393 

8 5lt*T 


1006 

2 


1592 

3 5lt>I 

C5!t«l 


^?t‘lC3I?l ^t«(1 '<3 C»^ ^PH 

^Pr iJtPl ^^1, <51?, 

c^t«1, -^^Itiicsrlal, C^t3lt»it«,*lH»!t3I. »rjt8l1t-f^. 

wt'at^of ^««pF?< 5C5S atfsPi^®, 
CT«ftc=i c^t«it? =ii c^t«it« "s’l^ mi^, ^cBfe (?i’)?- 
er’tlj I «ltC5!l '« CT«lt^ C*#!:^ 

^'4t3I C^tsf ’Hft< 

«Tr«?i ^t3i »}i ^t3(tc>f3i «|Pt^ic« 

55511 C^C® *ttC4 *lt«1 f^-if ^c'5 P^'A^r 6C51C^ 
'54‘^ ^t4 cnt ’5t5!W^ 

aJt% ?c?icw I f^l 
^C5!1 «t3l1 C^^ ^1i:»I 511 ’ll 

crt’flwM ntflol »i^«f, ^iPi- 

f4«3i R^a C5i\a«r’fc«a aitMi c¥tfB 
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1979 J ■ 

C^t*I C*!^? •F’fC'5? ^14® iStC^ fi}tC*fil 

C45tl5 'st^ ^wi c^mi- 

C^tW (probability) ^^1 I 

^<8^ ?p;i '®1 “ra 

( > 0) - 

^ 5C4 >3? 

4^=l'S ^5t4'tM4 f^f^g ^tCT4 ^4gt^4«g 
«C9i ^^1, 'it^i, 'siic^ii <3 

"Sfata fgf^sl'i ^observable) 

^^34 'siTc^itg C5tg C4^ ’ff'scg’l^i'Mg 


4.*^ic-f 'jil-fl “h" f5?M f4l"l4 

"«5tC4 f5f«'® I 

(1) CMt»l!?? 4l tftfgi:«l ; (2) 

41 ’lfgC4-I ^ff4«4sg«l ; (3) 41 

ff4»rx4]i I 

«ti^4 6000 ^C4f C5lt45*J’v«lJl «l1g 

H P(f«ig5{ 4l 80 C*{4tR 

3200 41 320 C4Hft> I ^5^141 ^1’lt^ 

2000 JitC^I »i)^ C9lt<f*l*4j1 640 cgsf/Sc® «ft'5U:4 I 
f4®t4 r!'^4lC4f af444Vf*l f44t& «R*l*4jt4 
‘<?tC&t4l ®T4^ '544, ^tC&tll, 44"4t4 


^^<?f45lt45t 4f? 'Bftfgf® i54 Wl4 
^t5C4 ^^tC14 ®tf^4st4 35t«Wg 

« 

4154 ^ ^«4tg JjSl4J^) «IC4^ C4i:^ 41:4 I 

<31'5*r#t : 

I wti^fg-gi’ 5f4t44'it4 tft-i 

2 . ‘4C4f5l *1^54' C4t5l'5l'f ^«Mtg 

3. ‘Sky & Telescope’(197"—1979) 

4. 'Astronomy’—Robert H. Baker 

5. ‘On the Tracu of Discovery’(Trans, 
from Russian by D Skvirsky & 
-Tolonii) 

C443^ 4^* 

«fgF «(t4 4t4^l4 ^'®Jt:? fwc« 

*itgc4 ^ 4jt^1c4 *i:=45 -sd:^ i 

01 4491 44141:44 >^14^4131 ^"1l5 «?44'4J14 
^1gc^ C414 4^411 4«lf^ «!)&1 C4 4^ 

f4»3‘l 41 (?^l5P4*4Jl f445!-l 41 «-i| f4451'l ^ 
4491 44l4l:44 vil5^4laf ^14 I 

4'$4l:4 f^gac^l C4 44 
4:4J 4?4 « 4*4l4P:4 f4414»r «f4J- 

(4:414^ 41'5 I 4l«1:4 vfl44 C4 ’t1»f4:4l''145 
4f®4l •^4?1C4’1(E» 144 415311 i|t? C44»f4 
^4—( 5lt 1 ) I 
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I 32«»l 8^-9«l 


5 l ?—1 




Jl^F, »il'5. UI 


1 

1 

1 

1 

®t1i[ 

^tif 

-« 

JU 


‘ I 

i f^. f®. Jilt'll 

1960 

1 

OKiftf®® 

985r»l.^1. 

015 ft.5l1. 

2 

1 

i 

1961 


„ 5 fH. 511. 

„ 0 075 ft.5l1. 

3 

1 

I ” 

1964 

‘t’ 

•> 2'5 t> 

»i 01 H 

1 

i ^ 


C^l 1962 


10 f^. 511. 

i 

„ 0 C6 „ 

! 5 

9 

1963 

t> 

1 

,' „ 2 fR. 511. 

1 

»* 01 >» 

1 ■ 

i 6 

1 

tr 

'X- 

1116 1964 


! „ 2 f^. 511. 

»* 0 1 ,y 

! 

S 7 

1 ' 


ii 

513C3I»l|iT 

1 

2’5 f^5ll. 

1 

vilRftei 
^^t®l?9I 
005 ft 511. 

! 

1 

i 


1964 

C«flC®^ 

CilC5tf%l 

10 f^.5l1. 

,. 0 05 „ 

1 

t^. f®. *iti:^, 

^tR 1966 


1 ft. 511. 

01 ft.5l1. 

I • ~“i 

10 

fr® 

4f«l9i 1965 


®t^CJlftcSt«=f 

25 ft. 511. 

^??t®ft5I 

01 ft. 511. 

11 




C3PtMt«f®51^ 

2 ft.511. 

0 C8 ft. 511. 

12 i 

1 

1 


■ 

f®W^ 1966 


2 ft.5l1. 

0 08 „ 

13 ; 

w 

C5F3F^t?l 1967 


„ 1ft. 511. 

)« 0 05 •> 

■ ” 1 

14 i 

) 

i 

99 

^^91*1 

„ 1 ft. 511. 

ff 0 05 II 


vn^. jm. >i>.'=CT»ttw ^Tt®f^c^-r5i 1 ) 
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] 979 J '« isrf^fap^ 

‘ill f^sr ?FW, ^51 372f5 f^^t^l^)! 4?pf5 f«9tt.«^j1»I filtn 

^tc^l OT^tl I 0‘25 fj(. f^. I «lt^3i?jf®it3i ^fsT^ci 

f®^t*f9, 5^15P}tC9|tf^t^ 5M f'S^W^ ^ ^1 

/5^’t, ^1 ’Tl C’Ttf^ I vli^ t5|f^^ '5(t;ftOJ *1? 

"tff % ^W1 [ f5T‘l (^) ] I •‘1^ 'Jpcfe Tf? 'S,^’ 1%^!^ CssfAW «ltC*T I 



fbai-l ( ^ ) 1 () 


fswf»n:5i a ^"5 '^r*i «1--( I ’frfc^& ai 

^ ( 2 ) 

’itf^ « ^a'l I aiiftwa 

3 5 X 2 X 1*4 c»!.f^|. 'Q«f5f 4-8 

>5tra I «r^>rr «£tta 100,000 

—300,000 4(t^3[af®st^ (^1 c«tc^ 


?rc^ [ ftai 1 

(^r) ] I «(5r 5pf5i^5f ^acJifsr 

?i1 uijp. ifiJf. f^?i5iet ^ca I 

^^fB?tC^l I «t'SJ 

^ac’j'N ^i 49». 



?[5) I f^l frcsftW^ ^Cfl I aft? 28 f^5l «i«<i ^s,t 

tfai ^Itai 300-400 *tfa*r® ^C& I 3^5* filW“I 

5a (ca\sr 14-45 <] 3i afa aaw, a^ta f^a-5ta faa *ia ®at^« c^hta i 

sif^utc*! if5 area awca 1215 31 x 12= ^itataa^: fafa^aa^i J^wfBr®- i 



410 ww « [ 32«n 8^4^ mr\ 

'iJ&l virij ^jjTl* vitc^S ^ fB’ft'jl; 


^^t»f1 *lt? ^t?l efljtq?:® 

«tw ifwi 2)— 

(1) rfc^ 

’fjjei ^C9 I .il^ 

I 's:?)'? ^R, vjfgc^i «?} i|1cg 
>445^ ^?|5f c*f« I 

(2) *3 

^?IC5JtJT ■»^el ^C?l I up^ ^fS 

«r.il ujJi tii^5 ■a ^«t. 

vo^s 'cffli I C3P^ 

3:c?rm 

v445tai ’^n ^ca 

'« ■'«C3T4 4s:a, 

«}tB*lcaa »i'c^t5^ cat¥ i 
wa'hia 'Bi^y^rn >r:(< ^ca 

'srw^l ^ra i ca ?if?a 

Ui^5 a 0)^5 

atai Rafai'® '®^ «(»fC4t'^ 

4st«f asca w ^acst^ 'afB R%a 

pta 5f? I 

aR f®at^ HiRoi ^1 !J9 5C5f %aiiR 
fn ’ttc^ ^aiMa c^a c*i^ 
aai 5GI ala I aaa «fat'ja ^w’scaa 
a'Q'at^'^ofSia «i5a 'aitc'»fc»ta *ksi 

'*^3g:^aa casjaoRi af's a '*1%^^ 

^a ^\ I a»c«i c^iaoRr c^cb ai^c® iitca ^] 
•iiaN «i^:<Kaa '®i'‘‘i^ R%a ■^faat«) 

a^ cat Rat^aca^ 

%a cifaca ata i atfaa^ ai aert^ta 
ai caa^/a-i^r ac^ i ca^ ca^ atfaa 
■^faca “^fafa^ fsat^a cifaatan” ai “fa?[^ 
fsat^,a «faF «?ataa ’^^aa” a!ca 
aiac^^ I 

f^9i fasetca aiar -ac?—atataa«: 


facaiaa faa fa^'stcaia^tFa ai ‘aa^i a^ta^i' 
aca I a^^ta cata ^sfa ^a 'ai 
^j^^att «aa cata a^a f®at^ nteai at« al aw 
fafa'«i ^ca a®aa»tcaa a'staai atra ai i 
Rj^ca^a afea t^S^wa a etc^CJ&^aa f^rca 
fnsi«R ataiaa®: f^a^tca at^f aw— 

«f'-«iaa:, 'ii«Ri f%'-<ata aa aca i 
'8151 FtfB^f aa ^a. m, 

Rii ?1 aa aca ^ atw aca i 

: ata5ttat5?i fa^ata 'sapt^a aca 
'8ic«'fti aca c^tcai facaa ai^tca '^I'stfaa. 
aaa, aaa«. caca 'a'aafS ■si^f^ifaa, aa <3 
a^aca hv ■s^t'i^a *ica asca^t 'aa^a 
^ca nc® I 

: FiaoFf aataa '5ia:^aca fafa'^ 
nc’f atcaa 'sicatti aca catc^i i 
>it®fB ff^a fitc^cj&aa «"sIB ^*aia taJ^wa 
atataa^: fa^a ^s^tc^ Fia ^ifa aacii 
aja^^ i a%a aata ataa ‘4'a^ 
istafaa «jc«5&aa t’^wa c’ca 'afaa ’aa^i 

I 

ap*itaf^—Fla ^t«f Flic'S a^tca’ai 
ca% aia^« «-iifacataa ^tf^ata i «i1a 
14.000,000 «rtw iflt aja^ia aca'a i 
Fta amtcaa faa’i atfafap^t^ aai 
cac 5 I caaa ^afaa^ a^:^la. ■s^sagR. c*ic^a 
cawata, «ijtffa, $i«ffea aitta, ^a* aaa« 
a^at^Va si-aaa ca^l ata aai—acaa "^itata 
?R. arataai, fa5t«ta tRal. 

ca-fataai (’i^a^atcaa ale® o ac'^ 
aUfta) 1 ^aaj ca%a c’fcai »i]t aa'aefa 
facaa faafa® aja^tcaa a'c^ ^fca ata i 
atai cac&a catsialcaa aaa at^al cac§ i 'sca 
faafa^ aja^tcaa w atfaa' ^qta Rafa^ « 
catfal-iai ^a i 
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f5{5j . f5(c«i^ ’I’l C^*T tfflt*l «lf^* 

10 fiifiifittw?! 2 f^i vftc?(f ?ri i ^fr ^ 

^9r ^t<3?(i c’fi:^ I fi9if8<i sitif, toac^’itwi ('sii’lt’itsr) 

sr^mRc^ftc^t^r i s^t^sc's •■^t ?pifc^ ntc?i, 4&1 «f®t^ f%=rl 

f^sf ’Tj5T5tri5j ^isii ^f^sf i «rai fnwfl 

^•^^\ 5t>( ^1 4{N>it<i -sJt?^ c“itJfi I 5Jt«rrc‘4 

«f^<I *tt«UlnTir I 'iflfQ 5,-'5'S't.fl f^5f(f*T '»lC*t'>'Ft 

«TSlfsC»I5 e-C'5 ^tw I rcIC® ?W I 


''lR’rt‘1 =f5l Jlt<I 

«tcif<j uq^&l C^»f=TtJft?^ 'Sf'lTftW 

I 'st^t^i cif^ri ^rfcBf, *m •si^^ 

JiT^ ♦JKtC’l 

'SI?! 'acid' ^^’la asata ?k5i *f^i 

c^% »!r< ^pata 

C'4t^*p5?r =Tl, ’itfo: 'a{jvfif+^-^ 

''ftfl'l I %:Ta 

#95P1 *^151 (alkali; 

‘T-*i5T §\niifciir 'Sl’P’i ^ca ’l^cs I 

^'® H?!,'«f%^i! 
’ice? ^C'^1 ,il5 '5r*f(g{c^iti:ifa 

’I'c^i^ c*;f5?fi?i 'si'T^f^a ^c?ifs I 

<jtf- 

cfefa^itc^ ^t?c^ ^ca a 


c'stT^a “njt^ ?rjT^ 

5ter*i«i c^'N* 

JR'S! IJfl ^Tl;« ntC^ Tta I 

*rfc«f c^ 

f^feal =^C5 ^1, ?it:« «i?f Tfoni ^tait^ 

^ JfJiCsia ^ca I ’ll?! 

«35t3l sit^C^tW^T, « *l6t»l C»f? f^l 

?P»TC5!^ ^^>lt«(C5ia '"I'Sma 

«rfcfli 'sjc^f <^tc<i9 fi}c5tBf5j ?>;a i ^tcini 
'SI9*ff^f'5C'» tf^'lt^l >Tf^5P^?l Tf^C^ 
•ftca ^1 I Im >ltcaa cepcai uq^ *1^51 

'i^t’ffifc^ Ji’pv *(ft^ta ¥*iC5ra 

1 »rt^ 

?5C^iK (hormone >, (enzyme) 

■« 'siait^ ^jt?PC&f^^ta *t<rt«r, CT^isi— 

obscure elements *}'*F^I ?? I 

«i'®T?^ ^(t'^lcaa c'^c’p 20 

C^f«F, JltJOfl*! 13 C^fw, 

«2tf^ ^ C«1C?F 10 « <ftf« ’Ttfa 

5 C'pfw C’lt^a ’ll 9^1 ’Itfl I «lfa- 

’PN«rjt^ f5>rtw c?«ii c’lc^ ^lac«^ 


tt^l 

7 



mm ^ f^mm 
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( 32^ 8J^^9^ in«m 


iJtPrt 2080 51^ -HV I >[4SC51H^ 
T(C^ «W eftcit Iif^- vii^-'^sj>’?t**t 

^C4 ‘ipItCST C^ C^ft^ 

*rf?i ^5i;irt? ? ^t^«f&i 

I cnt«re« C’lt^ 

5^.ES I «t^Ji:« 9800 Si^f N 
C’Thl? ^<?,*f!l 30% ?PtC«f 

'srNsfc?! I ’tf? 'lit 

C’ft^^ ’TTtJ! «?g 

^ ^C4 1140 5i«!f ^ *ilfl ntC’T I 

'5t^i:^44 C5%^ c^tii 

25 &ST Citt4? *rf5 ft»ltC4 5TT^5t 
iic«ti I uqft?t'« vi}^ C'«fC5? 11240 V\if ig?f- 

^1 *l#tc^ 271-1 5i>sf 

<lf94tC^^ iJtsTif *[C^ ?tC«l'g I vnt 

*tfl5rt*l ^*c*n 

<8(^5? I ^f? 9800 

i»!I !2}^tf4^ C’ft4^*’rit>J ?0TC‘^fl 

36260 

9If ’Trfil ’tT^^il c»|i?1 8745 

91*^ (3tC^ ?lt8t^ ’ttC?l I 

f«1%S ^tcsi 

cnt^, Cift^ai. ’itS’Wfl 5(9i\ar, c*ft9!l§« 
f^v^l ’fST « ^9lt3 ^sjt^l ?rf^C5T c»f<ftCif 
0^tu I lul *1^91 ^rt^&* 
f4«^ I— 

(1) «rjtf»i® ^1 

^Jt<fC&fl[?1 ^saprophytic 

bacteria) 

(2) ’ll flC«f!( 

C4rff5’*r-5^ c«ic^ 'sijtr*!® ^nr 

'8 uit 'irattc>i5i9it9 uiwitc^ 

(extracellular enzyme) >|t^tt’ll 


^ I 'Ht 

^1^1 vnt ^tipl 

I «iit sf^sr Ip «% 

^ 'Q f4f%f ntft’Tlf^^ WWI 

c^5 ntcfl I 'Sfjt^ ^<!,*rf«r^ 

’fit*! 

^t«f I ’fit*! 

^Jt^c&flll viit *1^^ 1^41 C4C4S 
'il^«rttc’l4 (intracellular enzime) ’ittjtC’ll 
f4C4^ 'Q 4''P^-®tt-«P5itt® 4ini I 

lit c«l%4 ^fl^ilaii '« pH 

»itc4 *rtc4 C4% 45c^ 

'Hal w ^l5c^ *rfca i 

^fiaiTil: C’lPa ’l]t»I C4C^ 35’C 
’fjt’i nt^ii ’ll? I ilia cm 
^tnatait? ’nt*! 3f?r'i: 15°C 

^t*mtait4 4*4 ’fjt»i ^<.na ^'€4ta ’rcsi 

^vs^tesf 9I^f4a ’ljt*I •lt'641 414 I m ’r44tC4 

12 4^4^14 ’1)14 

^ *154[ 4FP^ iltC4 4l44'5C914 
«t’i4t3itf4i:4t4^ 4J4T1 ^al I 

i?'C*l?r »lf^at*l i c^t44 ’fitc»}a stn, 

45^4* 4l4t51^: «lf^ 44f4&tca c^f^l 

4fl «4t alexia ^ ♦ifa’if®® 4*41 ?4 «C4 

’issi^csia 44^ « *[fa’ifvw »r8t4s?l 

acticw I c*i«f5i nfetaf®: ^iit ?[ta aM4 
CIS^I 4^41 ^ I ’16^*451:’? 4^ stcifa ^t4 
41:^ m -stfapit’^ »r6c^4 »ni? ^C4 
4t4 I »!t'<(t4«t4i: 45 C4C4f 55 <5t9|^1l4 

nK44 «f?l *144 5l1C^ Ft*1 «li:4t4 

t4® n4i^< Jita 

5191 f4C4 C44 ^ «rt4C4 '« 4ttM 

5M, 4tff «f4|tC4-'l| C4tC&t 

^t4I 5?? I 

’1»K4r?r alters 4t4t4*t’5: 4^34 ’fir;'! 



1977 J 




7%or^ 9% iTt^f 7 WCV 9 
w 100 ^ (slurry) JfW 

Cm^il 'S 4:5^«fl 

^ 8% ^ ^ 

ntE^ I ^ 

^ (Detention period) S ifjt*l 

sfitr*^ n5=r-^c^ »fji^ ^ ^ 

55f^^ I m 

’*f^ 5t3 »f^t? '»t?j*rii 

^tt« ^fifpWnr (parabolic way) 
*[55T^t5T ^srl ^1 5rf^ 

*fR SjtCJf? ’irf^t?! C5t& ^ 1FC5I »if^<l«TC^ *|5i( 
W 9fJt*I C« 

wc? *rf? ^■-aiT'hi jpc^f c*i&i 

JPTI, ^?|* ^ 

»rst^iTi cm c«fC41 ’JC5rf%, 

C’T^ 5tc^^ 5pC5f^8 «r^=^t9 I 100 

Vfif ’l5ir-&JtCT 40 C^f^ C’lt^?| i£f^I^ c^pscl 

isc^ri 80c^fw c?rNii 

m ^ m *l^iT45t5r 55 f?sj 

^esr PTC? 28 fifoi {rt^tc4 I |f^- 

?t<rc5j'« f%*v^i 

’15C15 i*i^ i^|3f 30 

4lt<PC&Q?t^ ^*tp C4% nftjlH 
tf9Ji:«(ifgif, csf^c&c^sr ?n 

(Sl5c«i ^ jf;q^ iinic^ I ’fc’?^«fl 


413 

^^•iffpni «rf?*fj 

*r^t^ nfi^-sjSffsr :— 

w »f^?-37% f^? -26 5^ 

-175% 5^^ -10% 

W »I^t?[—5 75% ?}^ »l?it^—3‘25';„ 
pH ? PH 'spfK ^5'3!1 

(acidity) 'Q (alkalinity) *|f^ 3 it*f 

7 U)5n 8-ii^ v.^j vrt^csi^ 9fjt*} ^ 

*1tf I ?ir? pH-*il^ C5H f^C3 CTC^I 5rf^ ^ 
’fjic*!^ ^C9 I c^% 5tn ^t*r^ 

*ff^ *1C^ ’fCsl pH ^T{l.^ 5pCij I £,{ 
w, f^cp^^cn-spi ^fjtRc's^ ^ I 

^Ji^'-5f?rfit« i ^t^c&- 

war *1^ ^t^ctfw^, spjjtp^tJi'« *i&t^ 

p! ^®4r<l Cf «?1 I 4^ 

’iffljftc'i ^-hj 

cn^gr cift^g f^-^1 

Cif Q9l <£fC?t^ir I Jffij ^ 

BC5I I 

'=I?<1tC'® 5t;tcsi-:j 'aft*?5ltl44s 
441 41^4 4 t^sj f^f%g ^.^jr^j 

c*l’5l nr44^=lSlrjT, 45C44 4t5T «l5*iTC4 

C*!&1 «[t4til '«{5f’I«fC4 

^n4 ^icjftT 3i5T^c!i f5|^4-iir7r i «(tfi;siif^4 

^tC4 

^f44^5i ^r.'s ntC4 :— 


(-^t%) 


( 45 C4f«f '6^CSf4 ) 

C*ft9|§ ( 2 C4f^ ) 

upl »Tt^ 


«(tS^1fil4- 

€(f«- C4f^c® 

4}f® 

(C4fir) 


'2rr% h| 






’ifaJiT«i () 

10C4f^ 

1’3 

13 

15 „ 

1-3 „ 

19-5 , 

2-25 . 

2-8 „ 

b'3 „ 

018 „ 

2*2 ,. 

04 „ 

400 (Sh’I 

2-5 „ 

1 ,. 

— 

‘5-3 . 
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- 32^11 




ctt’iv, c’ft^si 9nt*ic¥ 

c»f«(i cnc^ 55% c«tc^ 60'*'. f^si 40% 
45% COa'flTv’IW9) *ff^^t*lHaS « 

R'suit^ I 5(9r^ai c«ic^ 

PlC'^R C^f^—65’%, C08- 34%, 

HaS—0‘6 ’tjR 0 4Vo I 

sole'll} cfcai =^^i*ic'sp ''R 

w 60 5ltSW 

4I^«5t4C'4Nj 

»i‘N5r4 

?|jtc‘^f| 5lt5f I 

VSC<1 ^<)C^C3f flu «lt^t!:^?l '51^*1 

^tc® 'BCs-f 'siar *tc«[ 

4r‘^^1 ■■'itc^s I 

^<*(1 r^’«l 4?:?! '« 

k'StC’f ?fTt'& 

^K^lRn'C*!? 4S^1 «ii^ 

I 

c’ft^fl njt»i sfjtc'&^i ^«,^tirsT mi^U 

Jl-sl JK«f ^t?«lt5l1, «l?ft«l«tt^l 

c^t?! ^'91:^ njt*i « ’if^’it'i ^c&, 

ws cifsii ^ I 

n?i5i «fsi, '91 

(;^t9ltC*l*l (molasses) *t5R '?ltC^?I fi'S'j 9t€9t9 
m "m-t ’iCtI C«l9't 5P9C?I m ®t<1 
C*tn 9JtfC&f99l 9ft9'^9 ’tt^sc^ I 
?(J1^ ^f^9[f>i % ®; 4>i, c«f-tt^ 

«}C5f*it9 f®. C®tPti ‘^Sf, C95tC^tsi 

4f«R ^ ?lTt^ C6§1 ^C9R I §li9C-it«tt 

C®, *tTti:fe«f 1951 *|tc«19 ‘<5lt*rj5i’^l 90151 flTfC*&’ 
M? I «155 ’ic'gfisi 1,800 &t^1 
« Cv(C9s 200 901*1 I 

1952 5ilcsf c*rr«ftc^^ -iff^Mw 

?!-(•«, ®t f9. ^ift 


CM199 901*1 

’IC99«tl 9SC951 I ^51®1‘‘!6S »fl“t«*!l '« ®S 
iflsi. «lt5l^ WlR 95M^ C9 901*1 *1*50595 00.59 
0llC*l9 510 |10 =59C5f 901*1 ^’V0t'f^ I 

<il909 ^9C01'»1| C^. 0lti:&^ 50*0 Sl'^l ’01*1 
00‘&C99>I5«r»ti:9 0f96^t *3 
*p!!Sl?, 9S9t9 9J99f1 ^C9*1 I '4919 ^9' 

'0C«fW9 4&l«t1 Cer0t9 '®lf^'® *IC0 ^91*191^ 
f>i*v e|C«fC^ 9>C99 '<9 

Jrf“t®:^9 319 200 9^1 0'9'®1 0*09 9010 

00“^ ^10*1 95C9R I 

«1C'5JC959 919l9 C'FtSf 8 C«'C^ 12 ''R*r& 
0lti:*19 «fC9t«f5T 59 999 ’titw 5st0 450 0, 
Th. U/C. Ft. '49* 919*0C99 '«l0'9iir^«l 
b0"o 91^9^ I ^’R 9^1 R&r9 901*1 

C9C^0®]i^ 85 R fsifetij 90tc*19 ^'5.0lfT9'^0 
00“^ »0?C0J9 0C91 ^®t9 5H05 I 

41310 ?1J(C*^?I ®005til; 

^'f^JFlOO 99^^RtW99 000 <2l"^r«'C'» 
0ltC‘^9 9f1^09 9*0919— 

(5?) C9|j*19 « C0t^3i ’ijR e{.i?f'«9 

'»09®9 = 13 C.Ft/Kg fVN9l 36887 5 
C.C/Kg9l,0 6C.Fr/ibs. 

<2{«J5' lOOC Ft. 90ti:*i9 '2t!:9l5^9V': 

C01*IW9 0f9’ll'1 = }? = 166'66 11 >s. 

0 6 

*lf^-f»lC9 C0f49 e ^0 05l0f9*0W 
09 «t 9 ®9 t 0 v^f 9 (166'66 f-.i66’65) ll>s.-= 

33332 II.s. 

f92ll09 R’l? 0t&9l 9l9 63 I1.S/.C Ft. 

.•. C90*l!:99 Rl9^9 0t'Q9l *09— 

3.33 _32^S.C. Ft. (4ll9 ,' 

6o 

uq0lR ^90C9NI C01 s|9 « 0X09 0*101940'! 
f*nsl«i ®9 Rf’llCV ^'5C99 1 : 1 f*[alC'i9 



1979 j 415 

C^ 4 ; 5 :: 1; 1-25 ^'Qfll I 2 C«tC¥ 25 

i2ic?rtw^ I ifjt»i sritP^^ «f5r ^r>f9 fcnu 

(«f) (Retention period)— 12 C^IC^ 20 M.K.S. 

^ca<( n)^ srjtc*^ 4 c^ic^ 6 &jtcw 

^9f >i^ sitC’l *ltsrN‘f'i: 50 I ^fl^tail, ^t'l’ItaJl 


^ ^T9rijm>rr 


•4 'Onr 



l.«Sa:rfV 'IjY^'" 

3 *JWr 

4. »«»in»i». v;9> 

s.rwqr’"*’^ 


iWJT f<4rwy sm^i'i 

njt»I ?fJT*& 


(?l«w ’tR 'srtn^si ^'?t? 50x5 = 

250 C. Ft. «t5C51100 C. Ft 

^'5 *t6=^^CS|i( 250 C. Ft. isjcitw^l 

I «t^5v<l5T Vi|^ ’fjt*! 

m * 15 ^ 2 50 c. Ft. 

I c^ C^=l ’fit’) Alt'!? C’TCai 

oqt f«f%C'5 ’Ft’f 55IC5I, '®C«f 

C’Kai ’lf^’lt‘1 'fW 

*f5^ •tft’lt’t F.P.S. 'il^W 2 75 X 


«r5^cpsf^ ^iitii =5f^*f1 Vi *lt«^tC3i 

’fit’l ?fjtC‘&9 «f3 5 Pi^t^ ’lH^'SI 160 
f^&til ^lt*I I cif «R(*rtC« 

’IB’I ’fC^? ^If) f=l^)l ’ICfl I »ltKti|*(«: ’ITf’l 
4 ^ csic^ 20 ^ 12 6 

Vi I 

«.'S''4lW‘4 ^Jl?-C’lt»lil, Cift^ai uSRt 
fJIsl*! 7-5% 10'.; V 

€(91 « c’tt^w^i 

1; r25 4:5^1 '9t*I, <1? ^'«Tffv 
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■mrftfl v8 Umn 32vi S^^9^ mi\ 


5C4 ^*1 ^1 =ll m ^1^11 
fwfil'S «5I1& ^t^t4 s(t?l'l 
nt^CI‘1 =?C?f C«fW « «t&1 

«t>}ilt^ «ll4‘C’ir I 

'?jtc?«r ^tb >afi> >i*c«itn ^^11 ^?i I “t'w 

•nft’f c^i5it?i-ff5, ^'sitf^ 

r«^1«C^| ^Cb ’IC^ '5[«'«jW‘t &]1c^?l 

(floor level) R’lfl^^Tf 
C<«|C^ I 160 r^&t4 

4Jt>I 'SfC^'Sfl ^b4 5jtC'-?i^ C^Cai 

4rf^C4iH »lt^tC^J ♦tb^f ^!{fet4stU 

^-stC’f I U)?ff5 

(primary) 'Q (secon¬ 
dary) I 

C4?i ^c?cw I 

^f5 nbJf ^STC'fC^s ^iMil'f®: 7‘5 

f=T^ C<C^ ^45 5^1 I 
’ic''<i?i '®(c*t'sfi 

«ic*t^t^ fifC^ '5l4f!('» '^llc^* I C^ *[f^’lt‘l 

3f4J *t*«f «1b^4*rf 

Ptw \ nR ^c^^l f^^-t « 

^•sf^ C^tl I 

>l^tC4?J *rt^^) ?tt>l&t^ I ’t3t*T 

'Ttcai^ ^isU »l’lk «1b^ 

^9 I *1^1'® ’tJtC’14 

’tJt*! K\Vf ’Itcai^ «f(fl« 

C*i«ltC51 *1b^ 

^sWI’TsWl’T ^C5Hl*(CW ^?[C5 

C^tif I 

5111*1 »!5<5ii?55 *iiim «if^n i 

»rtirli*fw! nitT) *ttcar5 f?5t5tfe 


’lJt*( 5mt?l '«’ljtC»ni JISPC!!?! ^f%^5%91, 
60 nii c«ic^ 2500 ^(ir ^*i^« 5(1^351 
W njt»lC5t^tfl 5C5C51 iTf*! 

C5t^t5f5 c’lt^^ ’ft^® C3PC315 »rf5lt5j 

5*!tc=l1 5?! I njt>I C5t^tC5 ’lJt*l »lf^« 5C9r 

*ttaif5 di^ sci i ^sf 

f^&l5 ’ll!*! ^'<131115 e?3I ’Ot*l *1^355 

'5it5«5f 1 75 ^sf [^^15 5«5l I ifjt»I 
^05515 555t9 m ^^ICW 5ft?ltC?rl5 1‘5 
f^^t5 ’tJf»IHt44' *tt3l 5mt5 ^5C51^ 

I '^Ib*! fifCSf? C^^ltTf ^t5t?i sptW ^]55ti:55 

5F2«rtf^ ’lJt»l 5W C>!fet5 

f4^5 5^C5 I ’iJt’i^l 5N5t5 

*i*'5lt5C’*5 

f^T5^Slt5T I ^(ft54«l 5(51*1 '4^ ■« »IJ'k5t«fetll5 

«fgj rif5t«tc’r 7/8 ^‘i?! vii^sJicw ’trtc^5 «2tc5t^, 
CTCsfCai ’Otn C’fCSi *lt3lt5C^ 

'sit^r®^ 70 V, 5«5l .2{C5t«=T I *lf^^ 

’Dt*! ^C515 W fm 5t^C5 «15lf55J 

5?1 « «lC5T5>CiT 100 f^*N5t 30 f^^RI5 
^5C55 ’fit*! 5IJH '« ij1at5 
5T55t5 4S51 5t5 I ’lit*! *l’s>5tt5=5 ’1tC3i5 ^5 
ISlbs/Sq. Ft 51 90Kgs/Sq Metre. >ltsft4't«: 
^iifS tt^I 1^5 f^t«| 5^51 55 1^C«i5 \5iJ 

^f%5 W *Pl^5t5 Jtt»l. «(t^ 

*it5tC5J« C^Ct 5>'5l I C*K5l- 

f?C5e ’111*1 C5t^t5'Sll'» ^51 5t5 
«t5 ‘t5‘'8l *!5l^tC5 5^1 C5“t 
5t 5^^ ^15 f.5t^®t5 20% C5t^ 30% 

*!^t5 41^^ ^5l 5l5 I 

5l3tC*i?! : C’lt55 ’Ut*! 5tilt5 

^t9lt*lT, ^C9I1 'Q 5J55tC55 

WS ^tW 5|ti|tC5n 515 I C5% •iftwlt*! 

’lit*! ^<»*15 5F« ^5t*n5 f5*rlC5 

lT5ft5 551 Til I 4ltt5 *rltft5*lW! itfflf •» 
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C*1!^ ^'SJtff ^^ 15 ® ^C9 «rtc^ I C’tt^flW 

\z^ ?rj^3?t?r <2f^Ji nf^’ifw 

^ I ^C?! 

17:^ ^t*r *tt^, «it«sT 11 % “ifv 

f^'SRfsri i-3% iUVs 89',V, 

PCIS 5 I ’ijtcn 

60'V, *\fw 
'slR^'-f C’ff^? ’tjt»l sjtai 

c'^t^Tfl 5n?r »i"^‘f c’ft^?;&i^ 

■'fc^? ^rt^tfsf ^tl%n CT ^^<13 

irjtJf ^j?f5tc?i «it5 20 ?,; 'sifH^ 
*ft«?it ?[tc^ I 9fjt?:*i?( ?i5^j5it^ 

’ijt*{'« ’tjtJi’’ f®g iimVi 

f%*N’l1 'sitc^l f^iltC’f c^un 

f^C'Pf «lt5FfC<I?I c^t^ M3 cjjt*^ 

^WC15 ?ftc® uqi[ 55,’i, c<?fc^ 

60?o <116311 ?ltC3r I ’IJl>f f%*N?ll 

kite’ll (Esso) 5lt%3f Pi^t^T ®t«1?Jt3I1 

^ ^], 5FT^ftf?'»1 4?r »<C^ tltJTl ^ 

51^31 Q C^% 9|jtJ} I 

^ ’Ijm i(3fC‘f3I 

c^tc® ^tsftesr fi(«(t3j 800C-31 

f’tc? c^tc« ^fif 

*J*"^ ^ Clf6^1 ?5 

^t<i^tarl 400 ’c-o5 c5[w "Sflc*! I fifia 

c^tc«a at^c^i ^t^3Ftf^®l 

^ ’It'Qfl I 

fi(f^ 220 Pi^ta C1C5F 1120 

’ntc*ra ^t4ta «i^'i 1 Pis 

^31 «ic3it«r^ «i??»itca ^tJFtcaa 
nitij apits f^t«i arai ?ft? I f^f?^ »lTtc*ni 
5H '« >[W*i 5nt*i ^isitcsa 

^RHtq< «ii?pf5 ^it^stcus 


»rf«rta‘f«: 5fjtc*ia aw «ifw 225 fij&ta, 
.‘2{f^jft>f cSlr^ at^ffcaa^ a'^ta 450 ^&ta 
’lita '« ca^a <ifaatcaa aaic^ia 
1130 Pi&ta “njl*! 1 

«tca faafa'® atf»a cacar 100 s^tf^a ^^1- 

»r»fa (candle power) ^1 

fiff^ ^tc^a ^tC5iTa «ip5 a'^a 

70 fii&ta cac«F 140 Pi&ta ’tilcaa i 

atataa«: ’fc® 125 Pifetca ^«ic*i 

I ctfsii atcB^ atata «i«ja 

«ff^ ajfea c^ ata ’Ut*f « 
'sitc^ta «f3F 60 '^at^ siTtcM 4’5 

’01*1 «(f^ a'Bta aia^w 1 
ca cast^ IfsH i>Rtc« '5it3F!«a 

asaaca* 20 aaPiBta ai 706 aa^Ba ’Uta 
a^ai «fcat«fai alatc^i c’ftaa ’Otcaa 

at^tcai f^"'i^a casfMtal ^a*- at>iBa 9 tffafl 
a^t^ ^«tfa'» Scacas 6 ^awi- 
*mg «}3^5 ^cac^ I ac9 vfit aita iJtPs 
a-^ta 425 Pi&ta al 15-2 aa^& «rf^ wta^aa 
i^tatRta fafa6 ^cam ^a 1 at6 

17 ajf fa&ta ’Utcaa sitatflfa ^a 9 aft aai 
,ii^ ^j( ft^ta aita ‘aftap-^ftcai ^< 15 ^ ; 

18 aa ftBta ajta §sag a^ata «f3i 
'a^alai 30 cacat 35fS a'sa c’ftaa « 
cift^aj «{cat«fsr *iU9 1 aiaflfaaf c'^c^i aft 
aTf*! mwaa at^il^f^caca «icat«rfta ?f]tc*ia 
'sjtaas^T 20 aa[ ft^tca faca« Wa aitacsi'® 
ca ca'csi ^af^^atacaa i5 cap? 50 
a’ajaf cai*ataa^ ac«.^ aca 1 ^cBr»i fts-vai 
cata 'aaai c^Fcalfta 

cataa aita tftca afaaftj'® ^ac's va# 

faw *i*Niat«i5f ^3ir5 ^ai 
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sWcsfrt «fs 15 ;^ c«tc^ 207. %SfC 5 i^ *!tw «t*rf«t1^fli, ^^ 

’fjtr^ «ic^t*f5r «tf« ’ffl’i «p® '<1^^ *ftcii 1 >f^ 

«f3 420 ?rtR^j^ c^cai c’tm ’r/t^ 

500 fij&t-ii '5ft^»jjif I c^^5i <2{^^ *tf?^t‘t '^raitgi ’nt*! ^tc®' 

c^caj C^^«T Cnt®tC5{tfl Hi 9!tc?l ^ 'Stfl ’OtH 

c’lt^ii >rt?ti:>ij ^?ic« w 1 ch&I cvsil I wl 

C’PCaj^ ^^SSH f®W9| nf?Tt«1 nit*! ’fip t%*x=Tl 

C*tC^1CSig I '®l9lt3r «IT^ 'sitCW CJf^ll <f^^t5I I 

’tifw -sftg’f «itc^ ^tRf«fj-* '<3 

§*1tW vilHt’t ^tC«r, ■43)1, C«f &‘4l 5«1 : - 





»f5CH3I 





(calorific 






value) 


''5T^^1f^«l 














1. 

nrtff () 

4713 

^rf'Qt® 

60 

2828 

2. 

C^«tf»I^ ( ) 

9122 

C«t*lt?I cfetc^ 

50 

4561 

3. 

(cffar) 

4708 


17-3 

811 

4. 

XZ^ () 

2092 

l» 

11 

230 

5. 

awti {c^yfir) 

6930 

» 

28 

1940 

6. 

C^t3? ( C^fif ) 

6292 

99 

28 

1762 

7. 

( c^fif ) 

10882 

^Tt^t'6 60 

6529 

8. 

WTrs bi*I 






(Furnace oil) (f»l&t3I) 

9041 

"^wc^ 75 

6781 

9. 

C^»I ’tJtn ( ) 

4004 

^t%?l 

60 

2402 

10. 

(f^c»i1-'«^ti»-’i^1) 

860 

•ttc* 

70 

602 


k. w. h 
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C’ft^? ’flt*IC5f ^9lt® ’tltPR 

airt c*ft«c5r 3¥?i 


41^ »fjt»f Cfgrtar ’UtW aita 

sfll ^11^ ifjt*! -296®F ^1 

’lit*! J^NtaF •tf^>itc*r« ^1 

CW9J C^1^C5I'»!% '51HSSJ I *{c^ ?lfw 

’fjt^a 5t*f •stwtc’t f^f^-^itni 

»W (inversely 

proportional) i «tfnt^Ttar *tfa^tc*l 
’fjt»I fil^^tcaa ’IWJ 

t5 «*lf adit’ll ^t«r ^ ^1 I 
*!f^w ’fitc*ia *it5twj st^itc^ta »ai 

nfa^tw ’fitwa '2icit«i^ fV^ 
c^if^ psita *ia I 

Z ’fit*! ?(Jt‘^ W C^ *!tafel 
•it'fillet? ^Hc* ^%® *rtn 

^C»t'«Fl 43'),; ^ii^f\, ^*1 ’tit*! ?fjtc‘&?l 

•t5*i c’ft^wa a ^ v<i 

C*!fel C«ft»I1 ’fc^ C’ft^C'Sia •tP^r^l 

’Bfc*!’?! '« *!"^'r 5«ata 

•ftn I Stlf^ *!?! ®a5i ^RSit^ 

^-^ft ^1^i:^tc«R ’ftc® c^^l 

>I5W^ C»!C5a *!iw ^itfSC® tflwl’t 

Tia I *ltfli»1 ®®tc*rta *fll ®f^c® fitMt-st 
®at3! ^ i®®al Jit^dtw^ 5t»! 

•Th I ^fit*^ *!tfl «ntc5if%at*f »!tsiPf&, 

^•tta ^®itfl «t*!l?f%«p *!t«a *!C6f 

f5tfa^®5C^ ’tf^ntw’tc® 

^•rc® *ttca 1 *ita c»K9i 

Iltcn ^It® R*!tc^ ^R^ta ®ca ®tc?a 
I?^tCllH aw^«fsit*! ^f® SI^PJ ®a1 C’fC^ I 
®t5c«i or^ti c’TN^ ’fit*! snt'^ ott® 

^a®¥tC’Ta »!ta '9 


?tc®ii ^9it^ *!’rata^ *nrNt^ ®ai 
I wQ&t f^:*!P»fci? ff^f®f®® attftei 
*!^t® ai^^ta ^f®®»! ^fSlif •flft®*! 
f5*!tc^ ’f*fj ®ac5r'« ®iii1^11 

®l9llll S <4^ ’fjtw ’TJ^ttaa 

®C5! <ttC® I ^3lt® ^t^ 

^R^ta ®ac5! CO, COs ^itf? ^^*ta m 
®t^, ^91 ^ca, at?5''S9r fta® ®ca ® 
estate® «fc^® »pia 5^a ’®f®»!t«R ®ca i 
’trft*!a »it^j ^tsiHta ®t® Pt^iM ^ai 
®ac® *!^a 5 a, ca&H»!aa >4®!® 
®®ft cifcat®!! ^ ®ta‘i ^ac«a 
«f5;*ltc® 23/. cac® 25'/. ^5ft®ta ’ft^ nfsil 
aNi 'ii®t® ®^j, 5ftc^ >it?tai %a 

cata, ata?'«5r fa®R®a‘i '« cataa 
®it®^*r ’fa®ta ®c5! at^*tt® ^'Gai *ia«f^^ 
f?sf na '5i*!^a m ^?ca i •ifa*i*a3t^ 
f|*itca c?«ti atus^ ®tac® ®lk® ®t®t^ '« 
«iart® ®tc^ ®H?tcaa a^asi-aRatfat*! ^Ica 
«it® *!a>st '^ac^a 137. ««*! ®ata^ 
atef® ac*t ^tf^ci5 I '4«t*T« ^a1 
^\ %9! 4^tP!a a®^%® nfa*!® ^«ata 
®® ca^itf^^ sit^tc^r *n I ®t^t®i a^at^i 
fa5i®»!*s®& Q «[^a ®faarc® ®a5ff^ 3^•^®c&a 
5t® cac® ’tjt>i 'siaitpf® ofca ac®!^ 
«rH1 atfa I 

^ut*^ aati:®! a*il, att% ^®]tfa ca 
f\vi c^tt®tat®® *ita ’tc'ta ^ta#ita awi 
®arf® ®tcfa *r^<ai^’t ^^^at® ®al *fsa 5ca i 
^<*R *151 %a ca J!ta caa ^ «it*!ca c*i^l 
•t6*f®t5i c“ia 5ca ^*!ta ®C9| 

arta a^"®* 5ca «ftca ®C5r ^tc® c®t*i 
ate® *n '« c»!atc*T c®t*r aai, atf^a 
®ai ^a *ri i 

s aita «rjt‘t aa aaa 
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«rc*ni =5t*i wc!? 20 itc^ 

^CB'!. 5^5?|Cif1 

^ccf?i 5rN"nc4 t^fCT 

*fws *iti:i» I 

"ijtcjr »irt*i sfjt*^ ^!*t 

•It'S^ll ^ I 

550 ^t«ftll 4 C'K’I' 5 C5?tf5 


T^5f 5t%i:-t I 5itf st^l 

C»tCfl ^ I '5itc»t'P{fc'l?( ^t'^'jil 

C^t^ C^SR^iClICf-il 9^ ^Cl 

C’tC^ 1 «lt^t“I^I 5P'^1 

’‘1^511, veiif?; cBt^^t 

«rt?i I ^1%-t «?t5!^itn?i 

^JtCiJC® CTfn f?C® BC^f C1\^ m I 

’tPnj '«w^ ffsi&i f^f^cs 

>itc«i ’Tfc’f n^c9ii <itc»tfl ^t^?i 

C^C5lt*inW^ JfCcf f^3f ^1 'Q, '=^^9 'SlMt® 

I 4C5?4lM 'S'NtC^fS*! C^lft 

c^C5if5w f?«c5, »it?1 #l=^c^9 

ci[ -.^pt^rs 'sitg *it«(J CH^ en\ 

C^C5if5« C^CB <«{t^t^J <4^5113! «1^S}—£}f«f^il 

’lltH® C’lC^ CTi I ’fits 

*(ttcnfl ^tc«r «tcsi ^ri c’fc^i ^^iRcv Bii^fcsj 
’>i'nfn« 'i^i c^t& oii^ i 

««tai —4I&1 'Sft^^tfvf f-r9«l^ I 

*R®t^ ^¥t*t^t%, ^fir^t9l-700001 


’f]t»i f^^t«i -¥^1 tsrntwsi i 

c*f-t»!^c^^ git^ ’ijtn 

I c<*rc^ <4,^ 4 |^Rf* 

C5|*rf5T, ^?lt*f '« C»ltC5ffffli(1 ^«Ttf? Cif-t 


^fm 535i^* 

f^C4s 'sqtil« =TBf« c»f9?t?, Clit&CV'q 

«rt^9 «% ^ii&l I 

C^;;f ^Jtc^l® 5»Ci) BCei ^t9?1, 

^^51 st^tc-qfS:*! *tt«’8l 

C^t^ C^CejfSsl I 5fCSf ’I^CSfl, 

^t^l =Tsif|c^5f—Q^c«(?j c?i^t5r- 
^]m\ ^tc6^ -n\ I 
'SlWCJfil ClfC-1 ^C<1 Ul^fS 5ltaf 

'atilt« ^It^ltfl ’R’il ’1]t*sf?t>! 

^\ C«tC^ =fil1 3^1, «! 'SftcJi 

f^CJf'I C'ilC^ I «lt5l1CJril CtfCIH ^*it^^tsit«r^ 
^il ^Jt*ltC9 C^t=f ^lc«f 'a(t>fC5 5(1 I 
'Sf^Tftq Wtc^ ’Itc^t Cff^ll 

ac^ CQC-® ^f"B:5l5l fip ? «l«fB C'? 5!=^ f*!9 

'•59tiitwf5c*! x’fc^ ^t®| ^fill ItB.V 

«ttcil 5lt3I I ^tPflC-f eft^iltflil 

*!^te1&til C^^ ertfij tlifil C¥t1 

C^CSlfBil ^'dtt =lTil^til 31CiT I 

c’fc^ c«i r ^tc§ c^t cfC5i‘fi V 
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Wtil'« 1W« I 32vi 8^*9^ *^<nl 


^'Wcifill CWCi?l 
mA «rN cf® 

c<|itfS—bfa-f I 'lit 

cifisc^tfB ®tf1c^>i if-f ■'st’f 

«tt« '*t?tc<if5^, 

^<t'!. «fO!^ n^I ilCHit ®t9tPlf5*l 

viic>f<i >1^ rjr«c^ ^U\ «f5P I 

®Mc^f5*i c?iN&1 f%v *i*NW*t 

<*IC« C’ft^—’itSIWil Rf®a 

C^K-T bt^, ’t«l '« fbf^ «rt^^l 
a;c^tc«f f^n 

c^^*[ I bvitbC^-si 5|C«(/ <il^ 

f^f^g c'^\c5 “if®* 'sitg *1;^ 

cgt’tfg I eg, we® *it«gl— 

^ «iTtftg5*®tcg g&tc^ 

^(teg oqsf&i Vi '»itgtcifg -iftcgg 

ajtcsg ^c-ig 

c®tcgg gegj i '5tgtcgf8*i atc’t ^itgc^i ui^ 
Mtbfs c«fgi cf«, gtg ipw “tflcgg 
?f^c®T^cg5 ^gsgc^l ®tw ^iftfc® *1tcg 
:?), «(tg viil ®g5r 

^ifggtc't gc^ "s?i^ 5fgc® «(tc® ^rt^t- 

ggig eggif cg^gtaits ef5ff^*ft»rl, 

^3j®jt^f ^tg f^cH I -jft^ifg® «ig^tg fbt^>rt 
=11 ^esf cgttu m ^tg« i 
®iitcgf8t - ®t5i gtgl 

gfe^tQ '®i’gt®trggs i 

^r^^t’-i ®1gtcgfS>? egt^g^ <9ic® 

—59111 
uqgi gsg «itg cg'^ 

gfgtg egeg cgifet^ gteg^g 1 

®tgtcg^® (Juvenile diabetic) ^'^“tg 

ege®^ gtgl ®tgfcgj5e*i dee gtg^tg«?» 
'stegg 4tr®Rg gi 'ij^tfg^gtg 
cg«gt 5t?l gf® 1 


c^gtg ga*ti cgc’p f^'steg ‘^fg 
cf'sgi gtg ®1 fgeg c«fc“t-fgt>fpg eg gegggi 
banc^ f%il '’gtgW’fttgi g^iw ^igcg* 
gtgl c’ten? g'sif® I «tgcw^ '*^i»if% 1 
^tcgfggffg ^ci^g fggifggrlsicgg 
c^pfSin 6 ®tg ^i^cgt^ ®t^tggl ®tgtcgf8wg 
egt^wg tfjfgifgfg® cgl’tt^ c^f«gtg 

^51 gitfetftc® K«i '<gg w 

I ‘gg 450 isitg 1 '4^ *11”^ 
f^gi ff^g ^t*fgt*i iil^g g® 
egt^g egstgegg cgc'^g *ic^ 
gjtcgggcgj ®1 egt^ cgegl i 
gegj fgcg fgf?^ gt^itg %g cg\i?1? 

c*ife ^ggi stg^tg f^rgeg gt«ti %'m 
c’tl^tg I gt«gl ?f«gtg *igg egt^ ^gtgttgl 
«tcgt«p5T g® ^jj?(i^c5Tg gtail gtf^eg fgc® 
♦iteg^ I eg'^egg gc®, ^® egt^ 
cggjg gftcg^te®1 cgr^-l ®t€f^« ggc'^g 
fbf^^gtg *fgg gtf® gc^^g cg^^l®!? 

fgc-ig®: C^lw^gc^ig (cholesterol) 

gfaii ®t®tfggf gtc® 1 

egtPitfeg fggfg®tsicgg s 

g^cgt^gl fn®-®igtcgfBCTg fg®egi 

ggegg ^tl^gtcgg g'*it ®tgcs?g 1 ^teg?? 
gwfl', ^tgtegg ^lvfgl>f 5if?g fgegg ®®®©f^ 
c®tg gi ^®fg ®cg «ic®c^i 

gtgtg ^titegfeg egtegg 

^c®c®i c®tgtf^ g*f^ f® ®eg 
fiftgc® gr^ c®tg, gi ^®^ 
g^cg cg«g| gig ®1^ 
bMceg^r '«gtfi*N fggfg'stsing '5 gcgg®^i' 
fg« gegggi etfgtg sgl cffcgeipg, 

fgc-tg *tgif®c® gte we® ggtcgl 

c®tg'^ 5 cgg-tfreg 100 feg« cg^ g'>-' 
geg ^®fg w >. 
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1979 J ^<rC¥ 


C’Kai'il^ 5ftW9!NtC^ 

f5«1 I 

vj) 'srfil ’tc^^i'ft^ ^’tl 

^t^*l *l*'3p5i‘l ^t? 

jpc^T ®titwfll>i wt’ttapt^ ’fJt*f«t*f 

?ntcs^ ««•*! ^CK I 

Ji^f« ®Ntc<f5cJ! ^fapti ^tiil c’tc^, »f! 

vii^fg C'tt^’lcSWil *IJIV 

’IJl’ptJf f5?fJC^ Coxsackie B 4 =rfW 

K?IC‘f^ *rf^ 

1 '•i^lw e}i:^“i 

4f?c? m] ^ mi 

®t?itc<f5c»i ^'NF'Nr mi:% 1 'iit 

C)Xsickie B,i ^t^?It*l^ ®W«f5c*l?[ m 

f^®t%if3 *tc’sf 'iifei c5fc=r 
Q'CffH ^H[«ll ^’!iC'®1 ^•■‘I’ff^ '®l'<’^1 

'Siijfl ’if? C’l 

*lf«J^ Coxsackie B 4 
W 1 'si^J C^t^ ^tt^t»f«ff^'5 ^=5*1 
vii? sir^m^ fS’Pi 'M 
^<1 ^11 

f^'-H *111 I 

(Frederick Grant Banting) ^ti( 

(Charles Herbert Best) 

1921 >!tc9i I c’l^cif fl«i ®t^itt^fBc»r 

'il^fs C^t§ c*l«il I 
'^4' ’It^l 

"StfltwfBfl %?( ’f«?«l1 6t9|tc^, 


'arff^^st? I *IC< 

®'f3ltwf8c*l C?lt? ^311 ^>|S^ ^C3|f|si I 

fwfi|'«®tC3J ^^^fi!J! f^r.^! C^^C’Ta 

^t?C 9 C^C^f »ltil1 f^C’5131 

«tf5 C^tfS ®t3iTC^fB5P 

'2R^f3K’| <|f<, ^lf<?.tC31iI « 

■^C’ll’f ^It^ltCfil W-iil '■S'l^lC’lfS^F 
ft«3l1 PlC^ *ltiJCIf, cm ^3i ^5|1 5C5^ 

I WTC^ ■‘itW^ C»l 

m\ c?5, c*i 'Site’ll I ewi 

®rttC’lf5C‘3 f-l^^^J3! ^U «l«t2f W-I3; 

^9I5lt3(^»H9 RC=r<^C3|5il I RtC’l 

ftnilc^ cf\ ■'Si^ic^f^jf 

c*i''nR 'iit «(’^t'‘i 

^Hfl^C5f5f I 4? C^l^W C’fTSt^fS ’li'R*! 

c?f«inici^T 'Sn \! <avfn^? '®n’(K?4 c?c-r 
■'^ ifH’Ft*'*! ’It-'ltiJ'l ^11?^ ®t3ltc<l5>t C3|t’r «lti| 
mu ^t'5 «<!’'« '<W ^1 I 

f^l^^'®:, '5(R1C?< C?C-[ ’Hl>il flc3| 

f^ii{C« ^^i—Ejr.s^3^5} 'ST^iK^fS’f C3|t^3| 
^s|;'5f^C5l^ 5lil5 30/40 &t^1, C?C-i3l 
^‘■^316 &T^1«lti| «ftf^’^ 

JiB|5i^1 I ®H+C’5fB>i c3it^M3J 

1 'ilC’Fras ^JT^l^l I ^*131 

^if^^t'-l «t^3( ^Icif C>1 iSil ^C5| 

'6l^tilC?3j^ 5!®ir73 ’fCil I 
>1^1^ CTf-i^ce 

fi«c?3} ^(tsrt3I^^ C'4S?U«C^ 

« I «sitc’fi «iti:«n 'SftTc’^fScJT ^nci^, 
RS|6 f5f^?«>lt3| file's *1t<IC5! ^], 

'itc?‘3i c*i^>ieflr 'st^l ^1 ’/ 



*ic«f 

I uq^ «}C?tflf5f '<t^ 

^1 Sfj ^5r^t5f =^f^, *ffif ^PftiV 

^sitC?5 «rt^t^| ^gi®fil J!t?f 

'5ics5'g«tc^ 1 

«(t^ 5^1 ^\ ^?l^t««tt^l-5fjtC’TtW- 

feft «|jtjj- 

'«f^rsg srMJu »i*^c“i «it»}c^' 

^t’ltcif^ ^ilfg 

vff^^ti C5it«ft? v{tc^ c^ol^ 

gcs ^Mcsil I '5it*ft'5:^ltc^ c«r^c« c’fcsf 

«^tc?y r^i 

'^csitc^ 5?^c\i cnc^i 

SICHJ^ f%f5«l R’Uf 

r5«f&i, <5ii ^t^5ij c^itc’t^ I 

=rf3l^ C^n ’Tl C^lt’t*!5|^ 

R'si’iJt^ ’tw^*fl-«ftp»ft^=t f^at^ «fnc® 

»rN^t«f 1 f^i vi]^ «Nc5f c^ 

CT <1^111 <lf?^I«51 1K^ *Pf 5tl^^1l^ 

'8(?jJi^t4^cT^ '5{t?c^ 'Site*! fsi I 

115 ^ 

Ml<ltc^ >4^(8 c«f9!f1 ^®1 

c^ I ^rt’itcjr? 91^ arw9 ^f«c>2f^ci5 ^T|^t?i 
«tcitfl nt-lt’tlf^l u;^ 

Jfstso ^1 f^WW m *Km 

opR I 


^jt^rt? ^f^T«('«f^nf*1 

«ff^C?t«( « -!^ ^f8 ’ift'S 

‘AV\ 

>2tf«"»tf^ -if^ ^1 vu^ c?it5t?:^ 
c^?i1c&tcn <ilw I 

'SftsitPf^ '5f'5Tt»ltl>f, cn*l1’li» 

!pC9f ?P)1^1«^ 

(.m9\ '»t9i^tc^ '51??^,^=1 c^’f 

»I'^I>lff^l8 ^3J1 n'S^ I «}r«C^ts( 'a 

'©N^itc^ at8l^f5 f«^f8 ijl^c^t'i c^c?p 
*ttf^ I ^«t1—R’Sfcj '« 

(mass education and conscious, 
ness). €tNf^ aH fk<?(*t 9 t^f%«.>t1 

(early detection and treatment ■9 ’ifl’fl* 
(mass screening), 
ui^f5 .£{5filil 'St^tif 'BltCf —‘Ml 

MF^I ^ti?1 C^t r 0\ 

^i:9f1 C^f«Mt5^ m\ I f5M«lt‘‘l1’^tft I 

cjjer® <2|R5^tc?;^l fil?i&j c*\%i^ cMC«f 

%6li I \9I ^51^ 

at^ 59TitM (2lf® 

«I<K 

=5^ aWt^! 

Bf^J at’t 

*1"^ 9 J|t^«s(i8l I 

Bsia®! 9 

BTf^tClf? 4ltM 

MFw c^Mc^ I Bf^Jit'-iffn^^tc^ «rt*fiii 5f8 


«t^t9! Mi1SfVN-26 
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1979 1 's %i«i 


CT9ICV *tt^—(1) Mtc’nj 

*r^ 'srsBt^l 41* (2) 4^ c?it’f 
®t=( I 4^ f^flH 

■qtl *IC^ 5tf*I^ 1^1 I ^^t* 

®tiT 

«f1» ^*11 I 41 W3I f%f®9 «f6tl 5ftu^ 1«f1 

*tai-n&^1i fi®t<i?r, ci^«, df5if%-t^, fi’sf'i« 

*titi4 iJi5ti 1F11 *ttni I 

Cit’f '9 

-w I 4^ ltl*n >i?t^ 5I«P1C^ 

I 4^ «itfi5i 

15C1 I 5FC9T 

^jWi -tiffs c*tt^t9 ^c9t «fc^ci5 

f¥C5I9 -tl'TT’ll 

5tfl 5(1 I 'S('»I5 4^ ClN^ 1?^ I 

5|'«fltlTfl f%^® Clt^l 

1111 »i^i, C4^5i^ c“ti ^^tci dk^ c’fcjf 
1<tK^ IFitl «f^^t-I ’ttc^ 5(1 I 

Cl »|1 ;?1J «(S|11 «(®Jt*! ^Jt^tl ClW^t^l 
ficifsij C>10% *l'^c^ 

>ltltl*fcii 1*11 4^t« «(Clt«5T I 

^»ft51*f^1*t ^^t5(, '9 ^^>(1 

^it^tcil *lC5f 5ltlf1P-*Tt^1 « 

^45rf^l 9 jjjc^i j?jt^tcii i 

^tc® v2t^ 1$ 9 '5(tf5^ IHTttlF 

'5(tii‘t« ^ic^ *rfci I *ftK 9 ^tsfti* c*fic5fi 
«(*5rtc»f ^«tfl11 9 isjt^tl 1C15 

^tci I «(f®fl^ ’Sf^lftl *1‘v’^*i ^^'IRt^lCII 
Itl^l 1W flf« I 1*ci^f8 ^lt»I5:^9 4^ 
cUcni «fir »fti1 ifi1 C1C4 *ftcii '5(«J« 
<ttc&t«tci llltf^' ^tlCST C^NCI 

c^^l fir® *i1ci I 

-ilfi ’111 idti ^ '4^ iidi ^1t1’^< 
■‘JffSi ’Itsjifl (ltl 5(tl Itwft) lllltl 1FC1 I 
-iftcil *IW 41 4li»t11 ltl?l 1*Tt^tC1 


•ffli«r8 ^ *Trci I ’i^iticii 

9 4ltg:^C«t1 Isjl^Ttl ^ 1*C1 I 4^ »I1 
ciWciN ■^^(i i^'5( iFiti fiw 

1F11 it«efti I 

=iTt’5rtcii «it«ifii* Wfifn 

«f5f»|ts(tl‘lC1 >f'5^ 1C1 C»r9l1 Iflisj^ I 

»rtit3«5( »ic*«f:ii '«riit-f '4i*i:^^ *5til itc*® 
f5^?,»lC151 ’fitvf fic*5 '5lt<5Jltfi'® 11 ®t1 

’^’TnIII IJIII *5(1s 115J «fcit«5f I if^ 

ClN 11, 4T1 fsfl*?.*!! ijim 

5f1*f« fic-tl fl?P'1’i'*f I ^5^^tC’9J1 l-sijlw 

N 

ltlf^5i C>lT*l1^fS 7fS ^CSlCIf’tJ 5T^C«f1 

%i5 fiiit^i # 'srii*^‘i i*cicw I 

5!’F«t«f% 151 :— 

1. -lUcil C1*t5T C®lr^ «(^t«tfl^ 1^ 
’fl‘11 

2. iffCII C’lt5( Hc^l (lump or 
growth) ^[tfl'^l I 

3 'eiS'n-lfi*® H 1 

4. (bowel) 9 lf9 (bladder)—v£,Cif1 
^fstii^ -fst 19911 

5. ’f5!l 111, ’?1*»tf1 9 4^St^1 istfr I 

6. I?ief1 9 ’t’ltit’lldl IFS 1 

7. f^sf 11 «l*tf5C5ri li'f nflll5( I 

Cl c^t5( 51^1 ci*t HC 1 

disS 1C5I fic-iic35i C5(9ii '3>i;itf5f?^ 

•S(9, 4^15 ^5(f«1 ’=(1’® T^flJ 5 1C^ I ric-ll® 

ciN 5rdc^ f^i c^^iti ^itc’f 

fiwt^l* ’lli’fl 9 «(§!>T1it5( Itpici ’tic'll I 
4Cifl 3f«i »iitfi^ ^calcit’li 191 C-Iti •flt-’P! 

11 biopsy I 4t «{f^1 ^(taptv ^111 

»J5f CIC^ -t9fj ltl1 41'f5 ^'-t 

'si’i»itfi4 ^11 111 ci*m\ic^ 

fic-ti it»itifi^ 1C«1 iti1 ^ci^M- 

•tft’^l ljt9ftC5(1 111 «(ll1^«1 
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C^fw?! ^'srtstpl't-'^l M^jl »i'*?’l I 


CI|S(M 'il^ ’I'^i'*' 4'.ll >l^‘l CM’IK.^ 

X-ray eiidascopy «tCVt’f 

^1 I 

cijtn .‘?rt«if»i^ 

ntc^i I ■ii^ ■'Tj^’Sji 

'? ‘•■'fH (Sfcsftc^rsf I 

^il1 ?ty I 

^if^Sfsi 9 <s> 

^1S 'il^s 9T'® W ^'s?1 

I ^ V9 

gca>f I 

*lt3ltfif5J5 iftf?'^ I 

cSlfetM- 

?ltC^ I ft '5ltC5lf?5Pt? 

4lf^«tn ^ifs^lli:^ 

«(*rtsit?j ^t» I ^a’t- 

CTf’tj ^’fh? “^ijt’ttf^ciir 

*t<1ft? iftsCJ^^T ^1-5f8) 


’i’1'5 

»i1■'^^I 

5>C«'4- I ^tC« 

Hiflifl ipt^f f^C*t^ *lfe I 

uq^fS ^51 *!?2| ^’11 

5fil^T?i • *1^^''' 

=?C? C?«11 C’tCf, 

'M «l^*t'*1 ^*11 «2(«i®f^t?i 

%Jic^ ft 

Jftft CiVS »ttc^ I 

caW «tw5r?i 

Jtcflf >!c? c^ift '« 

f^’(« ^m \' 

«ftw ^ii-'^<t’>. 


Off-: M^it^iPi’sfj« V 

i2lOlt«f^? •15' 5«l1 I f<®t^ ^l^'® ^tTtCffl ’ff^ 5^1 !**• 

5 sf 5 ft =[1, f^SStsi 5 tc« ^4 5lt®^ I *l**rtf5 5® C ^'{ 

HCSffl C5W m r f5®t^5W 3|tf«f'» ^^9 'Q tf^'-tt^t I 

»Ht«f^[f«, =tt=il f5®to I ^*1^ 

»I'51 ’JC'lf l>tft ri^tC^5 C*15l ^5 I 


4|^5!S 



^»1 cifn 

:9itr?« ?cif|»r, >rtfi> cb\ ^ 

^ <3TtW ^ 1^? Htsf 15t*f C51 
?C^fl ^tfl. ^tTt«F*ttf^—Vfl *IC^5 

«g;<3 051 6t^ *ttl« •ff??f«l «ffi I C*i^ «rfif^ 
5ff? '5(|5r 9^1 ®i 

I 55t««i «rT3ftc«f?i isffT^ ^ffg^ c«1 «rfc*i 

gfiif-irif«, c«'w I 

«f9T 5C9r csrfoB?! *it5r 

■I'W *tPr «fC5i Ttf5 551 

»1 ^1 5CHS ^ 5C5 ? « 115 t '?1 =5V¥- 

’sit^T? siW^tflviR'v *p5I5T5f^0W 

i)^ * 1 * 1 ? 'Sftc^ j c»f *ni? *tt« ^C? C’fW 

41^ ^fc?5 *ic?i ^1 nt«?r?j «rf-tl c*it I 

»f? «*f^ c*fM? ?r*i*i*N^n isRsi^ ?t?t^ I 

^^1*1 ^1 CSfif, C?Ct? Olfw 'Stn 

:5iTw^ c?«ftc*r Ji?^ ?Tfli ^*■1^ 

*i?cw? 

5tcf? yn *1? nPi?f^5rh! c^\5i 

5Tf% I ^t?1 «TtC^ >«*I? 'K5C9lt^Cini ersr. 

5twu’ifw?«t ^jipoi »i^*itc^? 

«rf?'« I cv^ «n CTC? «rt&-5"t 

«*i f%f cfltif’mi ?sc? *i*s*rtcfl 
1t^t?J ^05 «1t?M I ‘H's *W ?1 ?[C?C? «1 
:«i «ftf5C I »P5fl 

®rtpf ^c<ffwc»isi—“f?-f CTtfl 

^1 ’fC?! «tf^ cffWa* Plf^CST f 

16 ift^pra c?it«, 5f^1wt'700025 
9 

» * 


5T? 

f^'ft»irRrfti*l «St5i^ 

««fs C^lTijI '5t?IC'5? flu 

wtfi»i *i«r5r ^«fw5T— 

"Oafatl C*Ptf5 C^?Il-CTt?1 *!^ 5*rs>”, 

^<f*r c??l c’fsT ft-i c^fajc-t Pic? ck^w 1 

?lt? Of? ^'«Pt 5SJ C«<fC^ C*I*t 

5C&1 |uci11 c^scf f^? ^t?l ^C? 

Of«?1 I f^l ^tc^'0 C5^n C’fu ‘IPI*! cu^ 
’Pt&l 'SftCU? UUUs’Dtl ?t^ C?Ft<&05 lilCU 

ck55ci5 I ?c?j| c? 

WifB ^Pl ^1 ^il?5--l’ C^slfS 5C? ^T^tc? 
cu f?5c? »!C*«r^ I 

C^S SCSI’S!, ^Wtc-Sf^ 

or?j?5*i ^af«i^CB5 ^5to5 ^a?sfiru 5ic^1 ’ftw 
c*jata ^ »ra55Ta^ ■^ri 1 
R^Tifra uiNcafefroi^ afl =n fe]t?cufe 

^«f<l 5C? ?t? *IC?T U? ^ItSfKI—U1C^- 

^Ttcsi?. C4itfB*r. *pjt^—*it5 Vi) c««cu cu®^ 
^c<i c?«il 5c? ^ 

*1? ^t^fK*1 vD^&l ^c&l l»Jt?C91& 

c«ic? Picut m'Q?t? *tti? gf^c? owl ?rc? 1 
cuf^ «rt*ic^ virtif'Q offi ^ 5 . 
?9i05?T?i mt, «rf«aio5i u5Pt 

uf, ^ft'Q?t? *?cs(j ca f?at& vD^F&i ^tcf 
&jt?c5i& ^ *iT?c? y Of'sta 1 
«15CU ? «i ^cu «rai ^*I1C? *RU wfo^i 
*(t? f%*Ji * 

fawisfrai ?ucis(, ^ a'ut^ta u® c? *R 
*01? *rlf5?^ vii ?p?i c^ ?U9I ? ’11^ 
o<c^ (^ ^ 
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Win «fSiwtsi 


1 32n^ min 

f^>! 


ntwt? '5t?i siwi 

cni—w c«l ’rrfN cntn ^mnl? i 
n4wnt?i irtf ^^itfB c«rcnt 

cl?w c=n I fti ^5(1^ ^1 c^t ntfl c*! 
«rr« Tl, ’iw c^ ’fNI ’Uft'^ 

«itc^—it*rhif^^ c^i*ttc5ii ntC5, 

m 

ntC5—iftc^ ^rt^, ^rtfB&l ni i 
ntc«»^ c»i^ sit’Ttflofii wtc^is c^Ntn 

cifQ^rl 'sl ?[C5i c^tHf 
^1 I 

’Tisffn ^tC’f C«fC^t ^t^1 C’tC5 

« 

«{tn15t^-t I *i^wc*t ^U ^-*ii^r-'s- 

vi]^*vip^-fn I 

s-nfticwn, vipl’rf5i^t?i ^1 

^rtin ntii fn-jp»i<i'?it’i I 4 ^1 f%§ 
•t&tf^^tsi, C5rh?i, c^tc?it5T 

'iisfSj'Q ncsin jnint? ??— 

*lt^t9J *ff?irfce| ^cn-Q I C^Pt^f c^^ 

'aitJitg '«?|^ JICW 4^-nt«( f5J|f5 5’elt’tJ «(t^« 
5tt I ntCfll ^t«1 ft'c? C^l&tC'B ntC’f 

si%c®^t^, ntt?ii 5^1 ^it^rft^'hi, 
ntc^l ^twi c*it=rl ^1 c*tc5i« 

s:^ ^11 ^ 

JTC^'Q 5tf5«rl ntc^l ^tc^l 1 

c^l^, tlc^?i flt*rf?f%«p 
=?n«iTfn n« v| ’PC?! ^"hi 

n?ci5^ I 4^’ cifc^tcf <?i '^*14 

«ft^l?i cntn >rfHj*( «tc«ni ni« 
c4ci| c<r«il ^n ^15C»! ^i1f5f c^t^ 
nt’fc^ 5fi I ^t®lt 5t<r 

I 

^ ^nc^'s ntni 


af%i c’tc^n 
>ii^ m • 


5TO5^ <JI\i>C^ 



sitfSil ^Ifcn <llf^^&l ^tfn ^t'-'l?!# 
iniS] ctc^’ fwsr I 
’(tc^il 6t^ vt?i ^t^tc?i 

?itjriif^^ *iirK wtf% »ni^?i ^1 
f%C5 C^t w 'Bl C^“( 

fj^Ptc? I c»r^i C5f^ ^tf5 =Ti 

s|t?Pl 51C^« tf^o^ c>i^ iiwjt 

’Tf^'® sjl’tsf I 

vi}< ’I? liinwsi nl^tn 

=31^*1 ^9IC5l=T, TflfB^ »f«R f?f^' 
^1 fn 

e«fn« ^t«r f?« cf^l ’Tin 511! f^i 
5[pfj (ps\ ?itc^ ^ ^ofJfcn 
c*iBrar c^c^ nn i 
n:«(J ^ *1^ «5f mU w ’Tfc^^ 

Bt«1 ^ I f%g f^f5'« OfQll 

^1 ntH, 'SfM 5tiit«R 

^511 'atf*1 fnif?5i *t^ nn ’itc^ 

ncn c^Wt^T •it’fw^} I 
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cf«n m cT'«?i >rf?i*Ttf5c« itt5 

?[? << 5t^C« 1%| 3(t3J 

?5I^1 I 

^ 'S JT ^1 W 

C’Kai (?1&1 sifftCJI^ 


r^ i«iRrr^c«TC?r 

'i*j3vo<r (?ro5 



^irfi|C*l‘tf4’Bl f4®t4*r I 

?I1 ’Tfc^fl 5??W ^'■S 

c^^66i »i”^< TffB ftw flSi^r 

?*it5wc*f*^1 ^5f\itc'®i «ft^i 

C«ft9l =?1 ^1 f^C«lt 

?lt«f1 ^ C^’ft56tl I Cf’fC® C*f«(C® 
C*I^ »R C6\4l66t^ CWSfl 

c5T^--^(^ sjhN ntw—*tt¥»[’?^fw, •rr^«rnTf«, 
¥? ’I'S ¥pf, C^flTfC&l I f¥ ¥?I511- 
’ttc^ 5?^ ¥^»ftC51^« ¥9|C¥ ^ll’T^I I 
SCiffl Cf^twR ^ ’Tfl C¥t5f C¥t^ «lf¥ 

■8’1M« 

*l<^fip-^tift¥ ’fc^ *i"^< 5(tf5 

^1«f %f 1 


w vn^ irlf8-i|t^1 Fh c’Tn 
c^’c^ C¥^ ^1, ¥[C^¥ 

^tC¥I fitCT 5l»rtC« ^'»— 

c^«tit¥ ¥¥ *n» 

>ltt¥ I 'srTil r¥| C^ C*t<rfc^ I ^ ¥WS 

^ I f5c5» ^1 finical 

«rr*U--’rt^, ^t*N*l 41 ^^fCTl ^t4t4 C4CT C¥1 

-ifiRlfl 44 Ftf^jfl Oftfe fet^¥l Tr¥44^fir« 
f¥5 f¥| ?4¥t¥ I 4^, 4¥C5|t ¥ft4, ¥¥¥- 

%»I4 «t‘»f 'flC4 ^af5l«| ¥414 «rf“14l 
4tC¥ I C44tC¥'« ^w1^Cf4 '5t¥ •f'5¥ ' 

^t4l C*J^¥¥ 4¥4tt¥t4 4141?^ 4“|9|1 C5C4 
f^C4 W ¥C4 ffC44 ^4 4tfB*?t«Pl Ft4 I 
«ft4 4f%J 4f¥J^, C4^ ¥¥ 4¥^f44 ^C¥'« vfl4t4 
^44 ¥4C^ 4I¥ ¥4fJ I &t^¥l "lt¥44^^ C4C4 
^<TC3f4l f4««l »lf^ «(t4 TOt4»f %% 
cjius cisi I 

f4'»^ C44 ^4t4 *14 ^¥ 44 «it4 

vil¥ 4^4 ^fwt4—4tC¥ “4¥¥C?4 «ff¥4t4” 
44C4 t5 C4R 4tf^C4 44l 4C4 4l I 
C44^«}p 4W4'srtC4 C¥4f4 ’{^^^4 4141 
¥Ml4 14^4'f«f'Q ^l¥«^^C4l, 4«¥ C54l4l 
f4C9 *{C® 4lC4 I 4¥fel 4t4¥ 4«C^1 C4«I1C4 
¥*fll4 41 I ^1flf¥t4 4l4l4l 4¥'ff4 C4C¥ W 
¥C4 ¥rf44, 44J ‘4fl4l; 4C^4l, 

«ltCi|f4¥l4 4lfel¥t4l, •tjl^lWlf^l, >444 f¥ 
®t4C^4« 4l«r4l4 '814»C4 4l¥l4 ^¥l4 4if 
f¥C4lf4&l4 ¥l441 4¥4 ¥¥ 05^1 

f4Cl ^TtCf I >4 C4 ^ *tft4l*l ¥1441 '®1 
C4l4fl 4lC4 '4¥ 4l?l4l4 ¥41 4414^ I ^ »4¥l»1 
4¥^f4t 4lf¥ 414^14 '4141C44 ¥l4¥4C^4 
«(t5 f4«<1 i ¥45) <44 44&1^ C4 <444^ "1^- 
5)144 C¥Ca| 4f4*r¥ ¥4l 4ll4 <444 ¥4l C¥^ 
44C^ 41, f¥¥ <4^ 44 ¥¥C4 <444 44 ¥l44l'e 
¥lC¥ C441C4 <444t S 4¥4 ¥^4 ^•l1C4 Ff4 ¥41 



‘436 -rNfli [ 3^ 

01^ ^ ^?lt i^G I f^€t< *1^311 il^flN 

«l^9| K*lt5 vHt *1^^ I 

^®, CTf^^ 'St^ ■’Tff^C^ ’?*!®f «r^tC^t5 C^T^ -Sj^-^’fiSlC^ f’fW fe*lf^W*( 
61^ vfl 5tW? C^Pi, ^f»fW I ^% C'Ptlsj’Ptfl 

f^l ftf ffF| ^f^W« C^l^ 'SI m I «|f«f5I ^fsww, ?IW1 ^'S 



?(Rc<(, «<<rtM ^ f%g^ 6t?[ '8‘>ri ^fl?- 
^ICHjj C^tsi-'^ps s’lfl 
itc^ ^iV9 ^ ^11 «f5i f^|^i?i 
f^“51^, ffl ’itfS? 3IW C’lf^f *tft5lt‘l 
I f% c*fc»T'e 

I f^wt4^^1 >!t^[twi c*i 

?? ^V8 *!5I<I 
CTtW^n, ^tPI^ ^Plf| apit’i's 
swc^i c?cit ^1, 


’IC'IJ ^ 

5t?:« ^'sf^-^^l ^»l 

CSltC^? •PlfVC'S -ttw 

^f?( f w f^c's m I 

<imf^ 4’t*l'Q 1 

^KtiH « 

«it^ cw\^'e c^ cHC^It^^pR 

c*i^ ^f5 c'si ^ t’lt's 

*l1fs ^11! 







>i?i£fi;^ in •fWT^ I 


5t^ «ltcn ^R^'i'iJ Vi3^-“t’ 

(^tClR ^IC«CJ «ft^Tfl «Ti» flWi? CSftC^fSi 

) r^i:»rc“Hi 

‘The Humanist’ (ff ri5^5Htf^5&)-ifl C^fJtr^ft- 

“^ffli c«r)tf^c^ f^sriJ} 
^Srciffl wTii CT, -ntt'?? c^-R 
i” 'otw 

C*lt fl<l 'siiWifCsr ^CSfCJ^sf—■»taj-*trsii5Fi, 

»lv^1if*13, «{®« >ltHK^ 

«Nl-’l*Rl?I ^<*a «JC6g 'Sfc® ^t?il 

I ifR if)c« ff« 

^C85 I «fi(*lt«(R‘rC^ "ttt^?I 

»IC5«3r itfw BtH I 

«!f%^tc? «ft^ 

c«rjif«^ 4^f5 f^®t3i ojsjt 9t*riri 
*i"^< f^®t^jn<®i ccfTtf«ft?ii 

^'iiK'®i ^?it« 

fk I 

'»11^C?? '5R^?It^ «ttff^5»tC9I 'C«fltf^’ 
■i^fSis R< % Rrt'e I % ^fS 

»it^n—*’ff*r« c«ntr®^’ « cwitf^^’i 
'siR^I ‘U^f^ «ltc^ ‘c«fJtf»R'srl’ ^ ‘«iitc§t^f^’ 
’^fif, vfc5j^ ^»J1 ‘?jt«R I m- 

^^caRj cwc=r ^itspn ®t»r*^ 

%'R*i f^*r ontt^w? ^1 


c^t% ^‘Rl f^wliR’sr® ? 

astrology ('rA ^ I ^RUl 

’C«fJTf®^’ ^r *Jpfil«-c«nt1^^’-C^^ 
'Ttf^ I 

CH ^31 ^^^■\^ ( M )— 

ca?jtf«’r*ir^ «iic^ ^1 ^»r,-~ 

(1) *1^ ^Ti 

WH V«i5?t (2) «1 ^ 

ar^R'i^w^ ^t?i11 1^ «i^« ^15 ai?*i 

^R'l '®1 cerltf^fl^l ^Jt«:i1 
fk ^tciffl “iRsSR f«f^ 

?5f ^fB I cwjtf^fl'ill ?lfl 

^C5i fi|t« ill, KT'^* 

fl’?! ^'<iz^ nTcuii I cwjtf^^^l *ft^ 

^t?l-i| ^tfll iPCfl Rif, 

^^C'® *ttc?l I ®t^C9l, 
iTfSC^il »f5| f?| ^^«I1 

c«fjtf®^^1 ill ? 

f^atr«i ^ s(ijc«f? '?f<cinf«rst'9 ^R Rf i 
Cefltf^ft'SlH^il ^RIW, 
c«n:^ c*i*iiiM <5t^-ii^C2!^ '5i^'^ci|?i •iflcatfm'® 
«t9 '«Rl-nR1 ^Z^^ 

5j^-i|'sptai<i f?fC“i^ iU'«tC’«liJ 
ifcu ci|i| I 'Site’ll fif^R^ani ’ 

f%'5tW c*it 

^i|1 «itR c’^c^ %5g, 

c^ ^1 ^«i1 (Ri| 

‘fl? c^RfBfl^ »ij^^ tint ftca *ittui| RI 
I'stt^lii^ptcsi c«ritf«f^f 4i|*N wjtRfl 
i|^fB <5|c^5 #<n ^^V9^ C»l«^ »5f^, Ml, 

Cf^, '8*|R| 



132«i 8*1-911 


432 WfR '8 


*tn( cwitf^f^»f?i1 m «rt=iC5i5i 
55 vii^f5 «ii?i*s ?il^, c«|5^?i 

C«fC5f '-^ 5T^fec^ 
’It? c?? I c?, CT 

*r5Jtl?*WtC5» c*ifc*l «itc^ ’ll, atw^ 
^tCTtC’f C^ t^tc^t «(til*ftc^ cm I 

'JSl’R® 415, '5t^ ’JC5I 

c*T*i5^ '« ^c&i—^rc^ra 

5^1 I vijil ’t*rsi1 ^ f^atsj 

*15^ 51511 irf ?'{ ^51 «(ta*rta c^i -ii^ ’fc® 
^'1 [5f n’l CW’ttC^ ^tw V 

«iq^ ?rf^5i ir5«f^ 

5il5ic^a ‘ii’ist <2r«t< c’fsic^ *»tca ’itc'® 
^ ^t’tJ lit? r 

vH^ ^jWii cwjtf^^^l ’ttW’T I 
*\Vff C?5f ^51 ^t^’^il— 

‘5C5a 

c«rfita ?a, ^c’t atnastc^a 

c^^ =n,.’! '*1911:^5 

‘fl’R'Q ^ ata « Rf^acta 
4l«Kaa aF5ftt cftca^r i ^iitfacwtsii Rt- 
R5t5iMa c^fitl^R'sta cat^ ^»i"«tc^ 

The Humanist’-4a 4 *l*v«f]tC«^ acsici^si, 
“*i5«ft^ R^a ^’la ^ra ’ttc-t ^5f^^^»f^, 
5rW, ^ *i1 c*i^ 5[caa '=rf»ia1ancaia 

si^taffW awa arstcaa c«i a^tc-ia 

wjtfaiwf^ ^I'sta ’T’f'fj i 

^ »Jia* *jRat W’F ^ca ca ^tc?a 

*Rrr?fW» '^tai tfi^ta =5ata 

ITS aai” faf^aAa <sr»ta 
cat^ awc^sj, ca aca fn5 'ffaii m ®ta ^aat*! 
«ri ?caa faR^aacap 'sit&’^lata aca^ i 
«tii1^1, ssaia; ^gtaraic^a Rffaa 

a(t*i^5i cac^ ’iita'5 fafRa*i ^wf ca% « 


aR?at^ I a?^at*v, 4 ^taw caa^t ^i^ta atafCii «i 
’^c^a wall aca i ^aaai '^la•^ «iartar ata*a5R 
aa^i ^nt?tca asa^r caca 

f/caa <ffa«R'a ««ta^ ai ca% aca ca^a ? at^taa 
f-!afi-?1^i, ^a-ijia, Rata, -^acsja 

ata^a a&^ii V5ia 5la-a’*Kaia ^a^lwa 

^na fa^a 5pra—v^a^ai aeii at5=»a Rf v 
^ ata ^tfa sit^fcaa ‘?f^(iaaa’/5a ^ata i 
^taal «fiRf, viiaifS Ri^< aiai carter ^|c^a a&ai 
aa, ^1 ^af5 s^iata «R?ai i ca^nRsflai oifei 
'©tca^f ai I ‘Bf']i»is(a’ faca c«ijtf«f1c«fa *icai 
a^rs? 'sftc^ I at^a^ cac^ Rraft a^R aa;^ 
51 ’^H cafaca ^tw c^% c>i ^laafB aca^. 
ai ^it^sl C5?c5ia aca^i i «t?c5i ^-aas? 
5i*ica '’i^^f^a Rait^j ^i-aas? j^ca; ^a^r, ai^t 
ats^taa ^-a’F? t^5?f ?ca i ca^tajS «ti^ 
y 5itfas, Ra v ^t^t^, 'fl’?! 

^t’iat'®tc5i -iiai^ wa ca aa Ri5 ?cb& 

^tc?a ®Raf^ ^t^c®! cat&RjfS 

56 ai I ^a =fl I c?ai c^w, 

R^a '«Rai«, Rca:^aifR R^a atca ca ca 
atalRf’?, atfaaifa’F atai afacacaa aai Rea 
a^ ^ «ta ^’ta i «ttt^1, c«rjif«flai 

^tc?a ^^fa a^caa 'Stc«ta ‘aiaiaaa'fS 

^^^tca aal ijcacw Rsal ai asil Rtc?'i 
*rsa f^5(i ^i c^ca c?caa ^ii i ca^ta Ri« 

^€ata aaa al^ta atft c^acaa aaa 
®tapta, aW ai ei^a atfla csitafai^i v£i« 
'e ai^^ta acaj atc-?R ca tfcaa i^tcai 
nc^t ca aaa a% c?ca fa^% aaa Rica atai 
a'sa aa ai i ^Resr, c«fi1f^flal fascaa 

f®*'^c'® %aMa c?a ? ca^ta ‘^I’p&l afeal fa*ica 
c«f]1f®aatci3a a?t^ ^aa, Rta ai aaca 

‘^^aaa’fik^ ^a aca ai aaai ^a ^c^c« aca 
cailRicaa caVaa Rf a ataa «15ca ai i 
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^t*f5n ^wt5Rn^®? 


W'8 ^1 ?? ‘c«frtt^»l’ ‘il’f'fS 

‘nfw«tit5r ^1 f^^’- 

'^<t«., C®Jtf^^?I1 (P4t=( ‘fluffs 

I cn vife=ri, »rsti^=ii 

«1 5TC9lsr ^ I ^if^’TN’flt^ 

Rsrfe^ 511 f^sstcif 'sig«5i 

^«tl I Cafllf«fr«1 CT C»f^ ^1 

>1^ J!1I?| '5t*!t«T>l1, 

<P^1 ^t^I I 1979 JTlWil 22c»I 

I C*lf?iT ’ttiaN ill 5C5| 

c«rjtW ’rsfwsi f%iH ^c?r 

Rp| ^ ill; 'sft^i “n^lc^ ’tsc’tfsi 

?csr f^fji ^•<^ %5ic^, 1^w 

>it^*rf^ ^C5i “I'D? <tt^t*f 5111’ 

'St?! 

c«fjtf«?l’ €t^c^ ' R®t51 *51^ ) PiC^iC^H, “-il^fB 
CJJt«f1 ^«t1 I CWjlf^^C'4 ?1T?>1?I1 

r^®t5tf=^'0t^ ’tw ciff?ic^ ^tc?5! ^t5t?l1 
'i(t?li’f ^^’5! I '2t'5{r.5( '®t^tC«f^ a‘f«^it’S 
^ I «SI4iC5f 5t^-5l'*ftai?I 

C!ff^?l1 c^t^l f=nic»l 'St^l 

'sI’ltT! i 5lt^ 511 *1lf^ 

^\ I *13 ?>;t«ft3 ^1c=!^ 

f-I^3«U)^l5! ''lf^ 5!f^?l1 CifRsI ^fiu;« 

3[tC3, vii?!*s «f<f9 «I5(*I1C3 ^1*^1 

^f34l "*f^ «t3t3 f^C^-( 3ff3C'» 

|...*tC< (2f5tf3« J<^^t?K5|3 5lf^ i2i«l’!‘ 
5P5ft5|«9f fqfsilil c^c*!^ C^t3 5pfi|'» 

3tHJ ?[|C3 I ^t«rl3'<ft^1 
C¥fir3 5!CS<J 5n-t’ fijfiiui 5itf '5C?r 5{C5f 
^‘r^C'® «, *pfil'» CBfJtf^W ^3® f%| 

I 3f? *f^t»l«n511 5|tai C^fCSf VSC3 

^f3C® CS^^ 511^ I 5t«ftC33 3«fC5I 

*ff? 5IW^ f^t^C® nT3, «t«f I *1^5 


*t3\«FNtC3 'Q ^rr!|^f%l hwtf^^3l CT fii%r® 
’11511 « dl^tl 3pfflCl!C55| 

«ll5St3 3sto ^^C3 I C^39I CSlt*t1f»l15I ^4 
C5Fl&t 3tf^ ?ff3C9f fl1t»I 

Bf%1 5fl i” 

C^ltl«ll3l 3tC5IS??5ifC33 ‘citWl ^Il’-f5 
5?1 31 'SiPir'l'® ) «l3if3lt*I, 

^>IVf?tM3 ^C3t’1 fin 4?P%3F %«fC?9 <2r%t3 
3t'^cE5ir, «rn3f?t35 

fs 9-lf%‘C3s ^53 s 1 '®tc?3 ^3C5r f3*[? C®C3P 

«ttic^5f 1 C3 ficef3 '5t’Ilfl3«l— 

C3st5T 51^, C4t5l ^13 «T3 %l35|C3f 
511—lilt 3S'<t5l ^31^3 C5^1 11 ^C3 

'SNl-«1f3^, 13-‘^C3tf|^, 35l^3F ^3 « 
'*r^cl3 eitC'® flWC^ JfW %3 11« 3tf3n 
tj^cfcf I «rr3t3. it??3 cinf%fr3 sjci 

C3tCl3 ®t1 ^t3 'itC’f^ i?n 

^f'pc^l* C?P^ 31 (:^Jtf®3;3 5^113 fl’^tl 4^3 
flf:«f3 *tf33tC33 Clt'f^CI^ ^<13 '«15»t3‘l 
?PC3 *ftf33tf335 ^3C1 'Htf® "ITIC^I I 
11w|f®<p^tC1 «lC13f 3tltl^3SC1«1 ^tn3 
3t<itlf®^ <?13C13 Itll 3Jt*ttC3 C«f]tf®3lc«f3 
133 fin lltnir f3^t% 3t®tC51 I 

'itPl 3WC33'S C3% f3C335t51*»f uQ^| 

^■^*1 3>C3^ 3C5if|ci1, “3f^ II'SJ ^tjJJTCiri 
^3C1 «l«t3 C’P^l?!', ^tCB C1^ I 

3ff C35tl l**!^ '8rritCfr3 «?f31C?P ^ 13 ® »C3vg 
f%|- 'itCI It? 11 I 'Bit*1lt3l vO&l •t^l 

n, cutfen itHt3l«: ^ci 3 

i ^«3t-N, 1C1 oq^ 5^1®1 UICI^ ^1tn3 
^fS« '5t'^t3 C«fflC3 «tl®tn ^t«3l «?t3 

f3ett11311” (Complete works. Vol III, 
page 183) I ^:C13 f33?, fitl -|«Ht3 Cl? 
<2ttC« JICI'Q «rtltn3 Cl 5^1^ ltt& fl~ ?3* 
'srfl'Q 3t^C5 ! 



f^at4*i 'sjtc^itissil ^f^5i I «tc»f?i ^’rt’i^F’t'l ?lfB5»r l 

nwtaf«^ '5it‘it? frHl<n vn^ : - 

I «t?l 'stC’tJ CWC? f^, f^*CSC5 C^-t1 si^f6<?l, C(f% JffJi^l, fj|W] 
»|'<lt?*lf^ «lt^1 'it^ 4Cfl, 'Stiff J[ I flftRjf C«1, ‘^Ft^IWtrs 

ftc^fl I ^■>{5r ^<1^1^1551 "S^ CSC^ *lt? Its^’ I I^C*! 

CT^l f^®i 4tC^ ^(1 4t^WtC'" C®111 ^f^^lt'Q C5C*t C’lC^ I 

WWt ’tlf4‘ltf*4C4^ &tC*f f^®rc;*9 ^<s^1Ccl c^f^j c^ «(t?! 

C*i&j C^l-f oq^Bfg 'B(1t^^«J ffcj, f5?|5fteT 

*1c*ft3f« ^c« '^U a ’itc®, V 

'9in 'Si^m ^-spi I 'Sft-it^® J[C^ jitH^il ; 4tc^ 5!t^t?l 

M c?f-f ?rrf^^5i ^c?i I vi)^ c^itw? r®'? ^t?;l mm 

^ft^i-h^itc’t^ <5tc^5 

C*f C“i^ f^C4C5|^ 'sitC5lt?l i’fc? tvtt<|tt4?1 4Cil '<t4C41 ^1, 5l^W1 

f^f^ftfsi 44 I isliVfil I C»!^t^T4tfl ^ff^4tft C9\ 

ClfW CT 4tt5 I ^t^ll 

5t5I-'5Tf1 «f»IC4 4fJiC4 ajifi,^ 5|f^ ^tC«f?l ’l^l (?fRc« fl^t^I I 

*fC«f K«1C^, C*I I ■sf5?t?[ '5fCi}C4^ C4t^ «(?[*f1 f?'®— 

Q ^tC3|C«r 44t C*! C41 C4^5I 4tt*ltC«f^ 4^4 

CFtW 4^1 4«1 I C"1^^C^ Ci5t4^1ll ^C3F I 

C6t« «^i c^*ii: ^t^sii^i c*i wtut^ 

414 ’Itc-Iij C^f4t4 ^CJ! I 44«fcsi^ fffil 1 4!:^ C^l ^(^9 ^'H\^ 

n9PI -Itf^, f5^ 7[] I t^®tC5}^ 4tC5 ’It4^t?l «fC9J 4«t^ ^ 

4t^i »rt^i “ifrii 44 '5(t»p^ 4’«rH ^itfl 

1 «fcsi« 4i3^rc?j -ilf^, c4t3 4tc5! 

^«4 t4r*lT«(^-5!tif^^ Restn^f. 44&1 c^“l JjtH4l S ^tJIC5I f4 »tf^»I. '5rf5?t5 (^\^vs 
5&4 ^rfc^ 'St^ ce^Rtu I %'9mn 49it^t^'i R^tc^fii 4® «wcw, ««f«*ir^ 

*itf^5f m c^c^ cn 't4C6rl, c*!t «(?ntc4, Rssfsi 4«t4 *!5itc«r? 

4t3f »lt«(^1 'BTf® 4tJ| C4^C4fel ^C5, R®tcsni 4tc® 

c*t“11 I Rwt^ ^tc? 4W R?f| «(t4«lt?I «ft« C414 4C»l f®'p Ci'rt 

•’I'W ^ f^fir^I, 4|9I4fit-700009 
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T'tc^ I C'5t5 ?ff^C*fj ^t?I1 f4®tc?r?l 4ft*ltc? 

I C*!^ C5t^-«(*«JtWl 

c^pta st’f a^ca cacsfcw, 

.5f\atf|a «tal »rca ca'^tcEg cit cw^iaa 
'.faniw I fasrfcsja atata 

sfcifa casts? ^Wsfi cs}^—^tai 'siNta 
<isfc^ ^ta ^tc*T5?ii '5ffaast*s«[ sitscaaastcw 
'Bt-waii^csfa -it^caa a?a ^'aa c^R 

nf4i^cftf—fa®tsT ‘iias? a'®aiR >ftas?ta, ^sta 
^csjas caf*n c’t-ita 

c«t^1: CS51 ^tstfaas i fasstcsia 

wffaaj ^tcaa ^aa? «?csfa sic-ij ^fa'satasca 
c^i? V ®ri^r;rcaa ««’ 

r<(95tcs?a wa^l tcsj i 

*!tas(l: *if«iastcaa »s(’fcaa ®cai f% 
fa^tc^a sfa«fi c^tar^sfi' 

>!> *itaf«jf, '®t^C5i sstacssa 5i'® Ofr^\ fass-fc^ia 
5t5i !ii I oqatcs? ca »fa ' 2 tf«j?tca fa^tcs?a 
a;ca 'i;nNr sitwtcsfl aa, <?T«f5!a caf-ja ^I’tl 
aa >itflftata ^Ncwa ^-c^ta a^sa 'stctra sfi 
^tcw *i^a^1, «itc^ csfC-ia siif5a w.^ 

I 

cssta «t»itc<f ^ca ca *ia c^tar f^®tcs?a 
'srt»icw, vstcifa caa^r cac®c%, c'safa 

carac® «tcifa aiaatat acatifa i astcaa 
■«aat*a ?c« - caa css? isfastcat! 

%.9a gcat‘»f-9fka ats^tcai, fac«fa 
^f'^tcai, fawa < 2 }®ta at?tcal i 
c^-f1: ^ c^ai ftasta a^afa ca, ^f%i 5 tcaa 
faaca sstacaia aatcw ^fasta^a? 
aiaii ^tcaa «are—c^ssa cat?? 
■»fa«tca c*tc^ 'eiata 'Sftcat ®tc« ♦tsa m 
-•a cacw I fa»tcaa atai 'atca, «icaa 

10 


'Qias ca naaai aaa:«a st»ta *fspca, vstcss 
«rfa ^t"6a f% ? aatcaa «ifaw 

5t«atcas 'Sftfa "asstcaa «rfatw 5 acs» ai i 
ataai: faatcaa «jte«ta acaj^ ca 
^as aacaa aa'sttgas aTa*?l acs?* ®1 

c^ta r^a C'^iafsi asf^a fa y aa^cs >iia5%a 
atcas ^csff^i/ cat%, 'aai fac^ 5|faascst%, ataiatca 
’fTf«-"^r-.’rai i 'acaasi?! ca^a^a ^ca^ asai- 
fa®laca^asctfa acaj csataarta, fscala, 
fast’la “aata si'^'^cas faca ac® ^c^ca* a^ia 
®s}ta c?l%; facBa 's^rta atacw faati? cawi, 
faat5 ^rtfs',c^ra^]t«i ^itfa>icfe‘^ 

I atawtca -stTcw c^^^stata. If«ta, 
■fitc^sata, atcal%f?p=? 'afa'ata atcfa 
csf^-Bfaat «fcaas&i rttf%-^c^tata C3£f% efacaia 
a'aa I ’^fa® rtlf«-^cvtal « «lfaac?a 
ca csi^-sfa^-a Vila’s «tcaa acai atc<a ca »rtarti 
^aa!;sta\ Ratacaaascsra cafirai ^1 fa"5?t 
aa I R-ai ^staraa a^ata atat%af aiaaita 
rtfacflRpcas 'stcira aca7« «rta aacrta 
a*^-^ rtc^ ^ck^ I 

crt*ii; casta as'^rta ai^acaa eaf ^atc^', 
Rs^ a'at«wl 'a^^a i 

ataai: alata >ica9 ca af5 ascaas cata 
'atata ssfai area, «tcaa ast«astaatai aatc«a 
•*pHI afsa-staa astes 'a<?ia, ca?K^ 

I cat ai'fS ‘%R?ia’ atscaa 
#tca^ «a f?ca 'iiSca wac^ at^caa a'®!®!, 
atscaa a*'?'® i 

c®l atiaa, ^atfa casta fafacaa attcaa 
caiaa cfca a'^^ at ai. 'atata aata* atca 
faacaa a^gc-iic^ i 'atata ca asirtwa) 
c®ta 'a'jfifla aca ca«catca ®faca 
c?a—ca aa spat $af Rp-al i aa^tfs?^ aiaata 
^{faawa afa^caa Rfaaca at artat at«ai, 
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WN '« ( 32V| ft, iUfTI 


f%8i>1 ^tTi»it«s =fr3 \c$1f11 m 
C'rff*! cf surplus value 

’It? I 

'ittJffl ?ttwf«fc?r Ji*^< 

f1, fC9I «tC»fiI 4it*lJ 

r.f»t r^ih «rt‘5iJrfN '®5itfl 

C5lt?«f5l I vii^ c»ltt^5l c«l^ 

ft«fffCfffl »IC5^^T—Vil?l1 ’ji 

«(raif '5(^tnf c«l 

fscft ^i» cfi I 

ftf] Jifli *n«J]tT ?|3i 1 ^tr’t?i 

59 'Stn diciff I 

C*l^ V6^U ff®t5T 

^5it?i C9it?ctf4 

C‘‘ftff^ 5?, 'Sigiflc^ f^C«f5l 

c»rf?tirf citf*) I sf^ai 


ftf^l CfCf Cftf fWf 

«W«C9ltC^ «f|CT f^CI f9!CUl. ffflWf 
Oftl 

»tf*i f? ^ wtf 4(irf 

%8|, 

4|an fftefi «®ltf 

C5!tc?fl c’^f^i’rtai *t«ftff^t^i ft^ 

«r5i« 

I f^C5f ^511 vflf* « 

c^t^llff fW 5C8I, 'itcr^l 

C!5|%-»IC5^^»te t? I 1 vflfr »lff 

ftc^ c-it^^ 

sFTOfl mi “t^??ii >r8tff 1 

<iitc^ I cft c^tc^ ^Bga 

m 100 «Fir I '»rl“i1. 

f^tC^?I »1C’}T fit? c^t<i ^ ^tlfQ 
5ic^l fit? f^*?tf 1 ffatWf ft?t^ fft5f'« 
3ltt?? 5lt5?ftJf?l lft^‘9 ?11 

1tt& I Hfltlf liMfl ’it^^^t? 'flfl iftt 
jltw I 

U)?|^ Jiff 1|9ftf It? 'll?&1 BFl?1t?f Cll-vilf 
It? ffltff '®!S1 C?tfe I C*! 


*tc^, ?»:rfj f^t5f I ^t*nj ftf] ®f5 ’fft^c^ It? 1%fl ? ?iT<li ?Ft? 

?tf? He? gitf^ «5itii vi,r?Htf tltfftf— ?M%, ?tc^ 

^tlfil ftfjtft ?5|t? ’ft'? 111? ilfs 'SffH V« C?ltCH'<! 

citfi BtittH *r?w ?f I ?f 9it?tc?f f? I 



JlCflf <1tel r^inrtfsiaj wi 

^f|c5isn c*T 
4iit»r iftf^ -^11 

f#i ‘RiftNai’-fl c£rff«cif=9lfl 

w «itaiflc?i c^ »ft3f>^ 

’I^C'SS Jl5l< ^1 '^U^\ «FtfiT 1 

<2j?(t« >i*srs^«t ?5It^ 

exit’s ^Sjsf ?i[^1 ^(t^l 'SIJ?® 

sit»jt5CTt&9 ^3&*f -I^W 
1917 yftcsf w’n I c^tfe c^'h 

^t^1->l1 UJ?F C>}i> f^CSf 

C«f5f, «ltf^ 

1^5? I 16 ^^CJ! l?l®tC5f 

4’?* bU *IC^ ^rt*lt^C5i& 
d»^i:Jit5|f^ C"*!!:^ ^*iT?^-ttcig ®%C5& siT# 

^C^5l I 1937 *ltC5f 
f;5PC5itft*t ^t'5 5t'®t-5 f^if^>gt5icfl 

v«i^’n ^5JC3Tg C*l?ff?^ *4| 

CTf’f’?3 ^-Sf?! f^-gf I 

« 

*15C5l^*|—II*IHW €?cgj 

«: stitf® i 

4tw?t ^«r«r hji'Nct ^jt^^i- 

f^at^ ^5Tl I ^ ^<«(lf5 atd?^ 


'Sf^gj f^®8tS(-,2f!^1 

?rft5? 

iI9 I 1942 *ltC5I r^U 

CWfSca i2|l5T«t f?psi 

Cf^fl C«f« I -fk^ 
^'itn «1 »fc=^^i«(i 

^c?cW?i«fC5i ^’ifi *nfi'?c»r«^1 

?? I 14 >lt»I 'ilt ’tC^^l'Tffl *1? 

f®f% ?5tij ^ CBtffl- 

*I*XS^«) ^*ltcu 

^ijc^ 5F1^< ?sf I 1944 *itt5! f fai;] 

*1^ %?!% 

5ffl I c<«rc^ 

et^« ^51 uic^? *Ri tt^f^sr, 

siT^>rf'af«^ i 

^f«? ^^‘i\%\ C<tC^ f«f^ 

nc^^cfi ^HSI I «llt5lt>l|C5l- 

'ailtfjjc^l '«I]lfeiJ *t1?l»ilfa (W-1C5[fl 

•artl *l*Bf^«l sifl ‘<1 

^t«f I *|5I« 

(Patulin^TlW 

ji»sic^^9 5Fc?iJf ^Km*\ *r5i,f^c« 

^M=r I 


’PTt»l^ti»1 c^f^wr>i C¥tt ^:, ▼^twl-700029 
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( 32»S 8il-9^ 


«(fell ^C?C5, «1 isjtl 'SIs’^^'l *j^«f'j|’| C»i®^C45 >1’^'^ ^*ltRl ’lll5Pl‘l 

^:3C5’^ I’ '^t4 '5{tc’f 'Sftii c¥^ ‘ii^ >i"ng i c>&?ic^c®g siw '®(tci| ^fl?c»it^, 

^■4C« *!ti:gi? I cw 4if^9tg ^®69tE f®f^(:&r^>r, r®^1f^^-D, ctW 
«t<iOpi C»i| ^t5»1 I 





gt*it?if^^ 8nig c’fcai '5i'3T« I 2l1i&^ I960 >itr«^ »ncs^i 

9 ffam 4^fl» f^jc-ig ff«'g i 

4g*v fsff’fc<;^«ftg, 1965 *ttc«f 

cifc? CfttfS^r «tf^9l ’uNjtg, ^ssgtc^g -ftr^ cj^tc^sr «nft^ i 

^11 *1^ »t*csg«i g*rtgc^fg c^cai cJFtcgtf^^ig 

1951 »rlw ^s^sTrt'S >inis( >ii?pf5 '5(tf4^t'g *i*cig^*tw ^ 

’wgsT, Tl g»itg^“i1c^g ^sj^vsii 

’iw 'aifsf?^ 5r5 '/fti:^ i ‘>PCSl^*t’g*ltTrc^ ^ 
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1979 J ; y|^ «|K9 f^rwfil-arfTO 


=^*^1 ?? I ^tsffli «ftf*r oFtcfltfw 

?cs?i ^fiJer *nft< >f?=( 

n I ?lt*ltll%^ 

c<<fc^ c#tc?itR«5f I <Jkt 

5rft5)t^-*ilC?fnei 
?t¥JCT, ^ei e 

I f»r^ c’lw !pf3i^ 

C^tCiJtfipsj C^tH 

I uqfl ?(i^'hflail "»9¥t=i5H[ 

f.'f^tB? 

«tSi ^fc<5 'S’l^lff 5»?1 ?lt9 ui<t <^1^^ C^C^- 

^3 .J)3S&1 «ltc^ I 19/2 *jtC«T 

Q3t ? i fV<!r<^t«iC54 ^tu 

>i*^’‘=i ^'faiii ig^iTw fi&tf^^-M,3 

<ai?j'® <(sc3 f^gi1-iir®?fc'® vi;^ ‘viS <5R1H i 

’tc^^nt’iT':^) oq^ «if« ®fi»sT <at^.' 


^r.ff I «riiCf feciUCTT’fJ, 

•i 

1972 *rfc«i ^11 '®rfcfff9^ «s(tff«Bf 

^isi «ltC9»t5=r1-Kilf 

^®S3f^ f>&ff^sT-H, j-43 i\'"rX JI?i3(?[C*f« 
4*11 C^1^«n I 

flilHiSl-ltC'T!^ ^®'8«tC'5i1 I 

'^at^ 4lCBf ^fl?I p»j& 0 
44 C?^l I ^IT>rf^f^4 

nissi-'^f-lSj ’ITf»/yt9 ■»lT?ltl-'S’»CfltW& 4^1 

«ic?itwyi 

*ist<]4i i5j*i5i I 4^ *t*f 

ifW ^'ilfflW’F'l ’I'^.f^ 

?»y1'X^3 W3 44 Vi sy® 5tMt3 
I 

514 10 '61^1^,79 'Sifvfll 4^ f»4‘1ts} 
f^®tH*!C4 ?T4rtf5 I ^*3 

44 '2(f4'»T3 *1^511 I 


“•*» 9\fis^ >11 f4| f-lN^ltil 4l cwto wk^ >TJl'i CtrC'‘( 

4t?l SJ^t^T 4t?‘1 c*l^ Pl’f1i:4 4*|31 C'ff'l 4l^t? '=itHtCil 4r3C'® ♦ITfil'SitC^ l” 

••#. # '5C45 ^t»itf^ '»t4tyi «itii*fhf^ ^1^1^ m i 'i^=f 4*ii 4ft4tii 

-11% I gC3TC*l5 '»lt4t^'«t|4t^l >14§l ^tJltCtf? »!i:W 

acsf 4^151 ^1‘i1l5^^l *114 I r41 C4<«l’ltai «1’€1C4 *11? ^^1, »l?’^'5^C4’<3 

*f1? I wt*rR c«ft^ 4r-qfl f^?rtc4 f^c4^ «tf«iS4 4^-! r C';si-f 

(;q|^r^ 431 4t3 4?I«1^5 I '5?*ll 4%1 4 *1>I« C^, 

5t3li:4^ ^Bfer-!'4l fir3 4>J* cif «5l 4^’ ffCT 4»1=1 Ot* *P%«1 l" 

“*,* 3tv^1 i}Hft3 Pwl I 6&1 ^^W5l, <3^^, 4f|if '.^f4 I m 

4d5t3 »1 ’n 49 51^ I 44«lt3 ®tf^?1 Cft5. ®tt4 Hl3t*^ ®t<l ^*1C3 CifC-( C?r-»14»f 

f^®t5[-R*rfyi«f '5rtC5=l ^tfll 49Hff^«}Jl^ fltV9 ItWif f41 CJfC-iyj C4tw 4^ C^y 44^^lf% 
%lt!:^3 C>fC"l^ C^t4 ^t%l f?fltcw ’•■fyi’l'l ^t^**« l” 

{ ^^\^^ - cn^l, 1322 ) 



m«it?*i «jr«rc<»tif ^ let 1^at^ 


C5JW1 

§lf^^6S C^'N 
ilC5C515^t«( ^Wt*lt«(Jt? 

: ^a«5iwt^s( ^ 

5rt5i 


: ^o«r»(U 

*lff^: 

*il5r >^i?ffl*i<f 

§.'5(f^9|’T^«| ?!»? §ll9|lt 

irttf® "^lei?I«t*lt>f ftai 

§lElC^t«f^59^I ^'5 



^ffll ?sc?t^f5 <51^ 


/ f § 

/ ^^■«* 

'Q’iTJa 

/ '5{f^5i^Jitfl Cf 

/ »-oo 




W«fl^TO 

/ ®: .*fsjla‘iT*r oT?- 




/ i«’«» 

«itc»rrc^?i *rai3f'^ 




*Tf«Ot5 

/ '• * 



/ tr'* ■■ 


/ «fNl 

/ i8'» ^ 

ytf^?gtr7C<TTtg) 


Itwl ?{Whf C^tTfB 


1 




5157m fi?w twi^T^i^T 5?;;®!? ??« I SI5, ®T?IT, 3^5 55>ll >P«nCR 

wt^;59rt 5arw ^ *i;9! «itc?^ i 1957 4^ ®ic#pri cynt^oi'a 

f^ansita 5iT5K9ng to swi ^rs^i ®35I5 *'’f;6fj7^-l ^r^j? sw^p*! 

^5T «'*R^ 5i5m'*f ffC5w«ni 5i;;t5^ 591 sra^, ^ tw^ra 1 

91^ 22 ^5?uo ?iTf»Rn « ^TCsjfjwT »nr ypm^ 37sn to m(s si^im ^taaFsna 1 

5Twra §3SR 5Rn^“f *0?® erfsit^fc? ^»5»nt® to jn^n ^«rj 51^55 

®c^“n, SM51 sn?q:^ ^ rnffa^r intoa ^ 

^Rtow»i*3;«i* ^Bice 5rc»c?i toK«!, BtosntSc® 3155^5 sih;ct?j 3*ff5?, 5k^ 

*n«Bi 5n*?75Rr 5ic^ ^ ^ 5c?r inpicf »f^F «5|sr^^ 

Dt^a <w?m. si5TBmito cs5»ip7 i whisi*®c9i?f 5;55sr a? 5:5*^®5 to 5?^ ksiw 

®Br«mr «a=« “if^w ^ vsff ^ ♦n^'eto? 1 sn[j^ip«f 175 fjfir ^to to3c»f to 

iflww «?i?M5(?i cw <3 «ic»nf^ 1 >j5?rr“i maa*iT w «fl^ »r'tci 




! 32^11 •A, *rs<m 


442 mm >• (^fifu 

f4CtfC»I?l 5iit§ C«fW ^nsucttil 8WW I ^^1?t 

f4®Ti?te« ar-s®!;! « a?r;fft4'f7ra sHsiTTs?! !F«rr fs^i 

§cwi1?r R?i I 

«T?i:s^ 9fc^qrfl Ji^sais 1963 >iTc®T «r;*=4‘ra I ?n:4»^ §«'^acei?i eiRj 
55 5C45^ i*=§»i?i (Equatorial Rocket Launching station) i 

§aa5 sns 5 ® ^ifa^'^'^iitT fjiC5 ®T3'5l5 5i5T^*f “TO^n 

55 ^aWTO WC5!T3 5i;5Tff3 Sl5toT5T5 I ^131^3 a;3'aics3 «a^ a^«l3l3 

a;3‘-af«5si 5;‘i'w3 »tf3cat^-c^ i;^^i:*i3 ac^ «rrtf< ^1 at? 33 51^3 

13 ^ ^f5j3 ^a3 lij^Tw 3;aTf3« 5CE| si5i^T*f ^C33«iT RHT 3^?^ I Sriharikota 
Range-w 5i?wca 3 ^ 53 SHAR 3|«i^t<s, 1 5ic33‘fT 'Q a3;^it3*}Ti3 ^33 3q^'st;^5f 

53 fS3T*gCSI f^si >131®!^ C-'3'*l CT»^fC3 I ^?^T3 «I3I®5I '5nc5i'tT31W t<13< a3F 

^sT^'TSTS 3T^TC6113 I 

'5T3C®3 a«fSI Sa5J5 1 1975 5n?;513 19c*l4a5l «T3®13 ^1513 C3m 1^3 

C3tT®C 3® c*fC»r3 ^swa«r m C3C^ wif^cs® ?3e§T^1i:tt3 3T5ir3T «9f^ 53 1 

33®! ^aa5 ’5iac3 '5T3c^3 5 ^ 1 3 ^^ 3sc3^f$ Sars -d) — 

ai3 3;^m3, (2) ^E(>5T~ aT3 600 tsi. (3) f33;3 wm t35i«i 50’4'’, 
(4) «5R—360 ?35. at., (5) 3TT3- 1 '6 ?3^3, (6) t®®t33 ^tasJTQT—0'’C WC3S 40'c, 
(7) a3"l335TffI 96*41 I 2019313 f3iT:;Ti:^3 937 46 '031$ “1^3 C3TaT3 97>I^ 

f3tsT3S3 C3t3C35T3 '0 f3WSI 3SJf®?33T3 3n$T3l3 33"3C3 I 3T^CtTt93 5013 C9t$3 3T51t3I 
aC3193l3 3;«'33?f (torque) §aa5f$3S W 3T'0373 51^ C3C3f 3^1 ^3^ I ^aSf5f$3 t39*3 
3;<C33 513 fesT 10 C«fC^ 90 rpm. «I13'^$3 ^«t3 3t3T 5C3f351 

C3, i|^t$ 9C35C9T 5C^ 937 i£13sf$C3s 3SC3 aC3193l3 ^'^IT^f 3^35 3S3T 3*^3 I 

913*®$ f367 >*135f$ 31373*1 33S61 §^05 I 3313^5 Camf®f337l (x-ray 

astronomy), C3t3a'n«f*f3tfn (solar physics) '0 i£it3T3t3 (aeronomy) 3?5I9 
®3nf3 3<aC53 ^aC375Tl f353; 3'3aTf® <5^ ■^aa5 373?R 35T9TP3 aiSlOl 5C5t39t I 
973*®$ caf35 3^C9«a;tfft 3?5f:5l® 5C3C5 §)5?3C3S1$I3 >0 5(P^T3 gT^*® C6$»fC3 I 

513 333 aC3 ®r3C®3 f?5l3 $^35 a;f93l a?3a91 '*r;3; 35C3C3 « f3®l3 ^asi5 
®|»33 1979 >!TC«T3 7i 9;3 ®13®l3 333 f3C991 4$I3 C3lt®C33 a3^?ff33;C33 315TC31 
OTW3 C913 3‘H WC3S 53 I 3^!$ §^515$ 3;a t3C3« ®T3®13 S15I9P3 

5K33«n 3'^ (Indian Space Research Organisation) « USSR Academy 
of Scicnce-t93 C3t«( ^37TCT I ®C3 ®73®T3 t3«73lpf3 93313^ 3;3n I 

®1«PW3 3!531ff® ai3 913*®l$3 3^^ I ®1»33 3*3t*3 313?!$ 
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1979 j 

(I) OTPRi ^31 156 cJitn., (2) wm>Ri ?[n»i - 159 , (3) 4terwaOT5 

5i?'«fiT 28, (4) "GAR 444 f^sfi.,,(5) 96 (6) jrra ^;55WT?r, 

(7) RCT R5T«f 507" (8) ®B5®T 2rw 525 f#i., (9) 2rw 

jra 512 W*F, (10) *f;^ ars 557 (il) ^u-^^isr 1 ?[f?j i ^sifsHsi 

pitoi^ « ?i?w9T ^T®t*Rrm sn«nw 47 «nlf ai^BRl^r 

i ®Tal5Tc?iT<ns cvc^if ^lasuBi 0°C 

ww 40”C-t<j?j sR;<fi f!??rt»?r5 ^ i 

®r»¥c?i?i 5i*nta^ wnjfsRi csn^si;?^ ct^pp ?i»a « f^?r» 

^ I <iic^ «ITC5 %\ij ^TCsiilT « siT^Cgrr-QC^^S C?r?®’Q|SI^T5 i C^tRCSlffe 

3!RTt^ 5ic«4s^iT;f9i il5??n:4n$ra, ^TSficRTW, ^nwtfnTctf 4^? ?nt«im 

C9RS c^'g cat?P5 i a«PT“f 

aTRJf i 

a«R i S’fSP? ca?ic«Ri *i?«a aiff^ 

wf, ’isi;;5a;*^ « 'la^sSf, fsim Jficss af5TJi*a*f a^ 

w 5!<g^ I ill 5i<i ^vfBi ^tsttw?! yi'ac'fS 5i??m«f<r« 

5C4 I <i'<(TC!r ^T c?ii^ aT« c?r, «T!i^1?f ac^«fT '5n*iT aic^ 1980 

^RPslv f^aiRt^r ^5^5 ^c^a®(5;‘8 wc4s^ 5 itc?it sfiw^i si^^rw 

t8Ria ^s?R?5 mt m i 

^tjrc'sa «f«iai ^ ^tcsfa a-^l^r 

areli? csmt^f^aTCira « afa^ aaa '5 ipi'«$ (a^'sjiw 

arSai) 476 a? sf^sisrea ^?r (taanr (il^s^Ttaasaa aa ) i anr 

t «l^f<35^if>Ripf?r f^p^rrs ^R^smsl «rTa%^ «ra^ c®fn?®?atnT t^aa^p anppj^c??? 
*K«ff ai5ls?«5i I «al 5wt$ ^a*f>p*fT« stTW afafis^ i 'sna'fswrc^?! aaa ^a 
«ITO <rat§ OTT^f >£i4< «Tca 'aiw 44»r5 «ni5f$ cm^ i anlafa'e, WTaisfa^^ia 

aa^a aa^acw «iiWTca?i aw 1000 ana «iTcal »daaTa ^nfenaf^a aai wwar ascaa i 
a;pi^ ^iMaw a;faa1a ataa«iT ^Papa a?a«$ sraar ascaa i csmt^fa'an, ai^lafa®, aT^fa® 

« aspsa fKa«T‘ifsit®i:® <5rTa^t$a ^aaia tat«TOca ^cewcaiai • fsta «-iiw sna 
?jwpr 44f«ifjias w aa'« aliwua fa«rtr 4 ric® aaa' na i ^fac<a aalawcaa a;«i^ajw 
aararcaa ajw anta^ tor i 

a;aMir aaa mr^ aaw aw^ «ira%$ arw m taasaR catnWw R^ a anfa^la 
acJ I f^fnaTt aira^ *nw air® i afu® spa ^falnw ai 'aia'c$?»p«n« at 
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( 32^ mi 


si5Tf»i*<fp8 m I ®i«mT 2m »5Rrc«i^ 2fcfsi m m\ 

{[dm I 

*Rl ^CST^CT’fl 5C5I« »ia 

a«fsi ®is^5i aip^ii cBrnf^f^tf « 5t?«r5® k“R«T« *sia«il5 i ’i'^s 

9R(si “TST^Is aiat"® fsisfTsiT^'f <i cmsj a«f5i Bpsra^®! i siwi 
an ®[^if I ^ a‘i1« awa i, 

'Q 9i^;®i»45aT^ I >ia'aeisi a^tfa faaw fjwicsia w 

^cew as«i? I ®!a^ as^iT ww a«fsi «na%c^a ^«fT enJic® aicai? i 

aaa^l cBm?<5T4'aTRl f^la i ®is<raT5Pi" rtcsi afafs^ i 1114 a;: 
fa®r;®tat(? (taana^ca) ®i»^caa Jia i 'vita ta^ia rf sk^^?! i 
fac'aa ^Ri'ssr ca«if af«f^ i ®<asT®i^R ataa ara aa® araia ^ta ^R^al^Ta" i 
^ faan® sw9r;?»f 551 —l^ari f*n:aT5it% alsf^ifas, fw^Wcais!?'? ^ <3 

^a«if^59i I a^«i!5^?si 5W g^9if^ Jpac’a ^tcshbri «nc5 1 tasit*! csfnf^fa'aiR 

taaw 5W I al5fai?*ic^ ®la ^aaifTR «f^1a 1 ^ta a^Ris a5«f >aa? aw'R 'S fRa;a*i 

faaa^ rtrt Irsi't*! a"af« <0 aia?icaa fRaa at*i% 1 taiata 
wnmaiTdf 'sta cmaiPia atawi wst aia 1 c^wcasa c^s^par « iR'i'caa *5 trj 

f^R w a"a!® asiwaR aicaff c»h ^ a^'RTCRa RRia^iR^ a^afsa rr^st i ®T«pai5TPi‘a 

aa^ ®ia«1a af«ic^ cataasia 'siancaa 1 casSf a^a^caa saawl 

^caa RTR ^T'a«a 1 


“wcaa <£i$ sfi^Rs srrR;aa5aT c^rrc®! aiaa ®Tara Ji'saaa rr i ^iRai a^Iaa, 
ca ^-wipfa ciaiw a;q* asfaca rt, ^isiai "mi ^taa, cr fsiia aikca ^nsjutfa 
arm af^T art^a, ^Twa rr xcsf ^iRiwa 'strt aTf®c« aitaca rt—rr® 

f«wcas ^sTa* asfaaia .arr §aia fas 5 ^c® aica 1 ®Ta ^pa faasT 

RfR ai ^iRaT ai^ $is5-«CTa f5¥r sriRai asfa rt i a^Taa, fesTa *ai®Tfaas aT^R asiTRTwa ©irt i 
faRiTaiSRi RTT^ca asrrfRRT cararas^ 'srar^ ^naar sifw cat aw ^Ta acasc^ rt faf; 
R®a areas ^Rfa caRmeRT areas, ^laaea ^iRiesra feafRCRa 'sR^-iRtea «trtr ^trrt asa 
Rsfa, a:;^a ar^fT-^sfa arfa, ®5f*RT asfa, gfa ^fa aaeaa apiacsf ^ar ^a:;a;;R®Ta 
fasia afasT arfas 1 ir ^5^Rletfa CRca ar^ara aifqe^a 5te«e5 rt irrr aar af^t 
Ri, fas^ »at Rife^T SaareRa aaa Rca^g esffae^ ail 1 

aaseeil ^reRR, ^RTRieRa fa*afaRiTaR ^'ssr la^afaRneuRa ^®fR 1 fasnraafJ 
aal^ ara asar f^lara^tfa RTCRa ^aa Rras'r Rifaara iflas^r a^caicfa fa^rcRi^ 1 
’ RiR;;Rcas tsfg ^ ^ rtr;;rc^ fsfte® asar ^la asra 1 RTR:;Rcas 5 Tc^ rt®! ^asT ^ arara- 
sfa RTfaar fsrin aiaRTsfifaa r^rtst cr asfaarK r* 


—?!aVEpna 



wc»Ri «it*f^TW siTJ?;^ cnw ccTC^PT I m 8W1ST mn 

«it5itc«t?i ^Tctfj caif^ci??! 'spsK I i£i^ csnf^i! 'siTSRfT im «nf^ m^i m, 'm, ^ 
I 5(iwii ^ w «rw «fTi;^ ^ *fT «rm9i« acfiew 

^sf, ^?rr C5^ 'STPf?i srj awrasils caif^*? (fungi) 

c«rc^ »nc5R I til zincK ^cBer^Km^fi f’^ri'n fe’iiw src«f in i 

«iiPiWW|fyi^ (Ascomycetac) ca«fl^ sus'gn (Morchella), (Tuber) 

(genus) a^if® tii^^ ^nfyif'sosn^^ (Basidiomycetae) caj«fi^ 

(Agaricus camepestris), 'sm^nt^ww (Agaricus 

bisporus) ^nftf 5f;TO ?fTm ^ ^< 3 ^ m 1 mm c*ft5 csncaTfiFsi 

CR^, i:r5rt tfigr fRCsrpm ^ gp^ ^ rt .“ tR?n:a*ft?i 

5j;^ -0 ^rtsTs S»ra rt ^ c^r ^ 

'WjS’fitfiiT 5R«f m fRc^c^ra ’f:;t®6RT«iR ^9, ^«h[t m (saprophytes) 1 

ti|^f§ ^ RTTC^R RpoT (mushroom) 1 ^sfSTCR RWT RRIW 4^ ia4^ 

fenrCRR mK R7*f7 TO i tilRsf^ 5!;;tRl|T ^ ilR aiR RR^ RT'QRT K9| 1 

WRT CRC5 t9C^ «ITC5 Rt«l«^ ’flRRTW Cgfl?^, f^lfRR fR « f®, fR^i ^itR^tlR^I ^RSf^R, 
tflRRfRRs «insn^T ®iT]fR® (amino acid) i 

til^ RTTC«R RFsT CRRT RTR RR^TC®! RTCRR RffsiR S’TCR, Nr RTRRR;*R 4rPo, 
^StRC*® I vllCRR RTRIRR^S Jf5|R»R <51^^ sfif^R BaFTRHCR Sf^RTC^ WRT RTR I tSW 

♦irIr 5? (fairy ring) Rerr 5R i Rnc®R «rraT 'soT’nfRRR’f wgi I ^ «aniif?mR 
»piT snrfa^R (Agricon) c«krs i 'srriRitRWRR ®ir^1r aenf® 

RRK^PjftR, 'RTRC^RR:, R1|C»<RTR1>I; I 
^maihi^TOTR w? fR®*— 

(Rf) RtfeRfai9tn (Mycelium) s 4§ R5JR^^1 r 1 « i 2fT*fR* 

rt^crNttr ri ^ir^r^r liiRfCRSTR^ «iiiRsf^ fR^fgsRTRR;* tiiRt RiTfR?®* CRR^ (basidio sporc) 
CRCR' CRPaWR RIRT ?R I tR^ RT^f^BTIR RTRlf^, C*R®R*f 'RR’J ^flRT fR®® I 
‘flR RT^TCRT 5aT*f6 R;f"R8nS 5R tRR< ^aWSR* WRs WWHRT WTRR RTCR I sfltPlfsHnCRR 

♦RRtR® RRRf 
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t 3 W 8*1“ ^ 


aT5l?i C4JT?^f;tsRi sic«ii ifTsmi?!, .'siif «9i« ^ (caenocy tc) 

>ntc^tfW5i (cytoplasm), %3 «nw i * 1 ^ «nw 

?[c?j (rizomorph) rtsi^ ^ i vm 

at® ^54 ®fJtCJT4 ?isra snt$4 §»k 4 sRit <t i:«iTRiTc*Fi4 (sporophore) ^ i 



(' 4 ) (;"*ltt5ic^t?r =^1 3 pJ 5 =^fs (Fruiibody) s gi^censii?' v>\i^ 4t® a<?iii 

®i4«5[?r f»iCT? 5INI4 s?n?i «nf4^® siitg?i «f7i:^, »fC4 m m (button) 

414*1 4SC4 5nt^4 ^C5l I ^*1® C^*fTC?llC*n4 tf;;!^ ®TC?T — 

(1) vj'Q < 11 (Stipe) s «£i| c»4®4C*i'4, C4»RT4S7?r s}«^?r 5-8 cm. 

«fl4^ tiRfai® I 4T?Rl?r 4T4 t •sift® i f®®t?Rr t*fc^4 «(«TO!^i;t9! 

t4C4s I ^uiRR^ilsiT (parenchyma) wh 4141 i 

CWH4 t^4S4 W^^O-siiit^! '5nwn®TC4 ^nsfl^l 1 siT«fT4 $f*1 4T f^lfsWPJ 

(pileus) 54 <54? *^C»RI 5IT«n4 «fl4st^ ®n4C5'4 ^C4, «5C4* 4»Bl 

(annulus) 4t9i i 

(2) 41 f^9|4t4 8 <9?^ C>f«K® 51®14 4114, fC"®!! «fTW I <54 

aNt*I45 ^4^4 (convex) t4>»^ ♦lt4*l® '5R^4 531*^ 54 I <54 ^»K44 ®»1 

SIT4OT4 4114 ^TifT 4T ^ 41414*^ 4C‘l‘4, • f*ltsT4Ti:44 $*li:4 *IT?49f, 444 

OR (flesh) 4W I <9^ 1?»4®4C*(^ t4W^ *lt4«I® 5OT ^ I <54 

41:5 5145114 4114, e«4®4:*f4 ( «f<Tt4«l® «PTO ) 41 414141 4:«l'4 ( »lf4«l® 

1W514) 4i9r t4l64 t4W 4161 WS 414 I i5W4C? tW (gill) 41 HJIPWl 
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[ (lamellae) suKswisr (lamellum) ] i i£i^ Msritot twcsw aw 
300-600!$ I 

^swii^Vi ^ t^sa^ic^ra 35 ^ 1 

(i) SwT drama) s ww 

fWT 5ifSi^ I iflt wif$ 2-3 ®?if#i«$ ^ I 

(ii) ^-JTfesit^ m (Sub-hymenium) s tisiw aip^ ®i<rf« 5'5 ^ 

tf:;^ c<rwn4q?j 1 

(iii) ^sif^ (Hymenium) s i£it$ S^^sifijaicsi?! ftn:^ di<? 

<iic^ic9 *iTra?i I ^ ^CT?r f^csw ^c?i i ^pf 

'f;-a^[aw zm c«f^i ^rw, <TTf>if®5T ( basidia, ^nf>jf<55TSf) ?m^'5 

<«<• an?JWltc’W (paraphyses) rer^ ^t c^w i 

^iTf»rf®5T ccfi:^ 5nc?n!>i>i tgq; (basidio spore) ^ 1 

(£1^ C5®t; acfl «£ic«w siTf$cv» ac? I af?fw{?^ i£i^3St!r 

ar^jfsf^ si]|c^!si^ 1 

i£i^ a«n5 5f?i^wT aTcefj««!? c^mw 

’fC4^«iT w«a'Q «rTt5 I > 11 !$, ar^T ^ «i9 a!«siTc«i M*rc5 i£i?i si^WT’tr 

«[SI ^?IT ^ I a>i^« i£J?r 5TC^ «fI5‘^T «£1^? ^TasOffT «n^ atSlWiT I 

gT«fT atwc9f<3 5 t«w 5m ^7 wr^ aic^ «4^< 

?K5i a7?n ^ 1 


“^{JgT ®I^C«lT 905^5715 «i;:^CTT ai^T 'SliafJT ac?, I 

f5T®TR55'Ta wca B^CiW C^R?®! ^CTT ^C?t I ^ 

csfca aic^ I ^®7m ^snpw s;^ cw 1 

ifj^ bfiTT WJJ5! !^n?r jw, ^tc$w ppw'Q ^nsnc^fg «i?3Ta' ^bi aiacf” 1 





1975 5|TC5I?I 42fef SITC5] W ^T S[ffl ^C"3^5 «?«?;» 

ja^ics “^c*=^ ?ci|c^’' “>!Na ^iars” Ria^ c^ei 5»5«ni??r-T5’t i 

«au J!si;c5 raer ^ji^^yiwnwa ^isr lato k5tc5 i Jjaasial fejna 

*(;caTn:fa ^<iTtfH »i;a; ^9i ac«=a a^ca 10 fatsiM c^@i 5ca i feJiT# 

acj? aaia i aFra«i 1973 jitcsi ^Ta<-§sT^C5ig 5r;(»ti<i »|^ tsfc^ 
ca®iR c^a *fw artote^i ^lacsa a?; ctfc»ia c^cs? ^c^gf^ei i 

wctrfffRm s?T«Rs «»^T8iTRla ailCTca 3=*^ m ^a^raTST, anc^ ^caf^si f»K5*’^msT i 

<£ja ‘^'G a^aia c^swa «n5i ??rc'5C5 i 

asi<m fa55T5?TaT ta$ Jiwrw ^ca c^fw i ^iwa ac^ aa^nifd a^'aica aiataas 
acfi 5C91G cfaajc^ 2000 fac^aa ^J7>j^'aiT aaj? 600 casi?$ {ca »f;a; c’lC^ii^iaTa^ 

Ra. WT, ’fT^ Bfsr t£ia? aff^c® ara scaia 5i5i>ijT aF^wa ^T?aca 

^fffca I ’wan^fiitsj 4aT ?5t^^ i ts^ia aa ';stwa csTa f^reat^ «i^T5?t 

a5i»isi;c5a to i 

•iiaJT taas^T m ®rr>ic^ area ca, fas8T^i1a^<?i caa aa:;cga ®aa f^^'5'a«^1ffl 
5C«R I fa^*^ >isi;c5a Ji^K-a^^j mt Ta%s ai*!*^« js^c^a laa'^'i^ra aiai 
ac>5ia ^ wa i ^a?sa aaa arwa ?i:K fcat^si i a^'snw ^rcaaeiia aa 

1,40,000 aassi ai«ilG SK^ewa sjsaTif aiGaTt^rcei «£i5i^ 1,000 aaa aT‘ilG 
a^o a<>ra ®iTfa«f^ i a;W >i;t®$a ^isiat >isi;csa 5?r t?f i a^aa^a 
^aarar ca«i*l aiafia a;f«$a sfa ersic^ aica i aic^a afaa« ms, a;W ^*©7 
^an aa a^^gairsa ^5i ©rsic® ^sic^ ^rr^ia tiia? ^laaa wiacaa ?a i 
a;f«§a 5f5i siBFtps si 5 i>isi;j 5 ®(T?na aca ®;aj»^a fa?«^ aawa agia' g ma 
Ba1^<5 apara ar >w,it at^ief ^'^awa «as taai^ ^(-®Ta ^ta Gci i a^raa^esa 

^aa acaaara ctfai care asnaaiCBa m aa eriaara aaia aa i c^wtg «itc 5 aa'^ca*!^, 
ww« ^ima a7TCij44a i ’5;;^siap'=a ^aai «iTcaatafaa «m;;]aaic®a asj^s'sa snat 
a5*®sire ^ I asi^ca ai 5i5T>isf;c5 cac^rfetaTcsia «rifa«aJTcaa aJTa«i f^ica a«n aia 

ca 5w:j0a ^c«ia ^ficsn^iia cans? caJH w aga afasirca g af'ft a5i;;evsc9ia 
awwrca invr ao? dia? as^ ^ca aa;^!®! aca cacfiifiaaTCSf afa«i^ ^ i 
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^5i;C3?f a«fSl ’fWW ^C?R siTCsi^SfT'SST?! I fJT’W?:®! 

5C^ 5!sr:?:3?r sr^rait*!^ &^f5n w ^cafecsR i snimrs ^w?i*< f T4 1 

f’F»$ ^^«iT Jii«F5!j «i^‘iT f^T I ?m«i, ur^aif!?® cfinwi 

I k?“t “isT’tf’tc^ ?<®TW^ >KSF yfC5? >1513 9ic^geii^<3 a®;® 

>P=®^ ^?fC5 I ^•a'siTOT >|Si;C55 CST ’5TW sjT^^ ffTSlC® ‘!^C?r in, 3^® « 

^Tcsf^T?! >ri5:oi c®t9tt ?w5 i ^Tcsigi^ nwiaT?*! <aCTC5 
c&f5jf^*fR ^ncsrar m >it5tc?it ^k^iTsi seh >i"e^ ^ \ 

>isi;c55 >i*^'f >i5«nw5 !4T^ »f 3 ; sfjs 25 sitc^ i 5!5i;cg^i 91313 
^T^OTig 1957.>iTffic^ eg*! Ms?® 1 

*ii?i«iT ^13® si5T5in?iI jf^TC’i^T ^J?>!jsi5 mK ®k^Tc® ^n?! ^piJin « gifas 
^gc® ®TiI® si5T>iT?ra >?^"TTOT I ^T3W ®III® si^W^IC^fS ^a?I “Sfc^^*!! 

5T5IT^g Sj^l 5ii?i!Sf^fvS^ s[5mTsi;tg^ 5IC4^«IT f^'oRW “®IT3^"Tf®^ ®Ta® sf^jn^R 

^cgiN Jncsi cq^f$ WT 1962 yirc^r «if^® 55 1 28flc'fwa 500 br fwprt 
>£\t ^'fiTc^^ >iTfsi5T 5C?i ’tww mwm I ®tc'f?r aw?5f?is f4^?r sBo^n^ica 

csit>i3^ I <£k ^rM^*iT aif?®^ wt 

JiT^cgsR « ^§aT® ®<ifi > 15^15 srcs > 

>i5i;cs^ $»ra ?ipR«iT w®Tw 4 ^c5 ®tc® >i5i;gt^n (Oceanography) 
RTSl«P f4®TC^ >!;?«$ 5C?fCf I t<®T^ ^®^ (Gcology) f^C’fS ( 11 ^ »fw 

'm I >J3I3?4ffJT f4®IC^5 >iC5f f^®TCT^ WT-Q I faM®<5 

twT, atn«f"f^, m>nafiT^ jjsi^f^gTT (Ciiemical Oceanograpliy) CJfteflsrf^tfjT 
(Marine Biology) > 1513^015 «i5iw sic*fj 55itc5 JJ?r«w, wi3p?, ®rKsifjr4iT i■ 

5TT5i;f5^ 9tc^*n? ^Ta®^ fato i waic® af®!^® ^care jR^sfatni w»5 i 

^caagra acRc® af®f«i® ®iia?T'Q?rT wm cassg c^fsw >it5i;^’f ^7afa*nT 
>i«n^ ca>»s« a?®f6^ ^care » tafi®! 5i5i;c5 9(C!R«aa 'siia^fiias a»«iaif®c® >jf»af® 

•aasfd 0fT?T^ cnaa sn^rcaa §aa ?Kaa*tT Rfsica aro^ i 

•flara >iot 3 asar ?a®ica >i5i;c5a aiia^ >Fag snJijaa asrw ®n>Tca i 

5!5i;c5 taf®^ aasia aic^a «9a5 faai^ ®r®Ta i sfi^R « aa«ca^ anav^rca <a^ ®r®Taw 
asRiaiai wj t^^iica anc^ ^rrheaw i •»Tt^ aaia «i>!;faaT siTc^a artca^a >i»aR « 
>r?awaTa^i a®**!??? ^ic^aa af®5F^a 'Q“CT®a (Ultrasonic) ®aari:a» aticar 
sntflTor siTcfif ^ irra i ^cawffias “wo c^tc»it 'supaia jn^icai 

jiTOBj art^v «ai ajnuna ^la aia*5T« «iTfasas® OT5 i wi^nh f^tfia wMa wtwj 



mm ^ 
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^caw i sit^;c^ a5«ii:«nw sn^ ’w^ca?! 

C>I5ISTO4f 5RC«»^ ?tiT 'Q 5I3r«TT?I Ofiai fj^yiTW =4J^^ aT« I 

«TT5Rn m?i? siw:;c^?i 5i;f’'«Ri aonsfiils i 

?^85TJ!’h:'f?r SIC® kt®?? a^ia snsi^^c? cait^JT jri^? i 

sfiaicii aafiRTT «ii?f «igc«i?i c«fc^ a"<i!® ‘s?!?i’ 

sncsf t«ic»R®TR afats® ^ ^cic5 i *fac«ia taaM caca^ ^^as’ arcwj a®as?n 100 maa 
sicar 36*6 via cait^a, 0 7®Ta sfjt§, 44-3 ®Ta a^'ai, 4®Ta 
aara^si;? areas i aacaa aisfi aaik aa;a arsfi l 5 >iTca, '^aaa;ca « SegsiTtsia >na f^arta 
ara^® 5ci^ i la^r^ff ^cara^faa ara^ aar^iila ai^cas asTT^ara carca ancs? ^cara 

55IC5 I 

a5i;cs si;® erif 5Tif®r 'Q as^B aRlasi;^ aa;csa ®5iia ®?aT Jja vaa? asc® a;a; asca, 
^acaca aiai aarca' afaa® ^a i srai a'na' asi;^? ^eparcaa sna i ^*a a^ai 

ara a®^a arcaa ca srrSl® ffa^ra'ca* an^ ascac? 'sfaarc® lal ai^?® sf;a 5 ca i 

araisraa « ^ajRj afsref aarca'a laai^ 'srsia m asr:;5^gi i hc^a a5?r aia^® 
emfeara snsicsF^, caifsara sa^csi^it®, smacafaaia arsiwJ 5!aaa;taj aai^sefer cacas vn'oaT 
aw I as[;55f9i caca* arsfi^raa a^at^a aaa asa ataaica aiRla m ar-eaT ara i fasnata 
araar ef®T, ^ 'Q 'sriasrcaa caarrea sf;ta® 5 cb§ ®tc® <i\k art sfsi ?ca srR^wa 

HaR aja^i I 

5nsi;;fHas ^ a^ra asnca% <aas faa:;^! i 5i5i;;H®CPr smantsw, 
CTO, ^aia, canaTs^, rtet, s^a^sRTc^a si^ar:? ai'ear im. i §aa;f rtm aait® 
anfasf® atsi alsisf srwfpfsi sunfi^caa ^fic^ ^nsrca i 

91® asc?r^ afa aca ef^wiR^ asncali as"® a^J® ms i ®a^ cac^trosia 
TOca ^ 7 «fC“ia jacsariaf® an?® i ^ m.^ a®'5iTCJr ^isijaa ct>§ caca* faw?® §aa^ 
m cs^ *if®cas ^ arr^niRTa cs®^ i a;sna cart m « tasf;T® asfspro 
spiygra^^ it^iv arar ca tilsrcac^a, ®tc® a«n ^ac5, ®Tac5a ^sa^a^ssi 
SaasTaja wev taB?® ^aisR ^ai area i 

spqcga 5i*asrcas asrear sn^nc® 5i5i;s arc® rt® ar ^ c^ikas to arac® 5ca i 

tTO af®^caa a?; wm (waste) ipfl stbw® aaics spa anw i ^ wcii$ iflai a5i;c5a 
ijsiw rt® cac^ ®a*i^ araw;?® rt® i 

frp^^aaaT TOT snarcaa ®*ias;;5ia®1 is(^ asTaarar cacas »nacsfa iiaaasi^ swjg k»i tot i 
Ilia sK»! aa^g faart sjeaia a?,' awe faaif m aw i a^ BfiaHl srw caca «tsc;^ 
as \ a®^ »ia^:0a ar^r rt^^caa cacas aaq ^^'oara irt fafw? aic^ia >« ; c aTf a® w 
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awpi'Q >n;«; ^(nm i <iift§ »n^« ’ifSfs 5 c?ik to 

»a!T. H (United Nations Environment Programme) i 

^♦fTC?l ’TO'^1 ART «ini^ Jn’TCiRf ®5TI1I 9|T^ C*fC®W[ TO® fTOIf 

’RHi'Jisi;;? 91®^?! Jjsqcg 5OT pk® TO5 i ’pT«?i ’iIswW'Q i 

5i5i;c55i »iTW »nw^ «iTa taw to i 

^®'toj? ypi;£g?i $»!?> c^:i c«fpn^ ^*iTO 5i*»rc^' «iT«5f'it®^ cTO ^iteiTRW 

^<3 ^ fri I ’W?5?l ^’tCTO ^rTto I ^0® 

RT TOi ’5'^'f ®n*iVTg RT ^®»n^ I <i!?rtpi 5t=^ i 

^18^ C«K^ «rT*RIT Sflfif W SR^gsf^?! Pf^HTT ®»n C«lt^ ®nftT 

■515j;® ®T'®TCa?l ®IS1^® CTO ®isia TOfecetir i ?ftg<3 C«f^®lC'iU TOi'O Ws^T5 

’w;asi^ciT?i TOTSR 5?r !*i ^^''shcj? c»r ^Isiw ^priw 

STHTOarsfC^ ?ITO ^ilT tf®^«ira ’isi;;cg?l TOTO « ^®TO?W m\ 

5fsi;cg?i 5j*^c^ enTOaTii C5^T 5ffic5 I awfsi^ fgjp tg« la ^f®TO 

TOTOi, ^^^<3 =5fi»iT ^ai *ira tac“ag 2ic®iasf§ lawa ^iTOrt^TTO ta asi^ >PFffi 5ca «aa^ 
Jiw ^i®Ta TOT« sfiRim «iajT?® «n^ i 
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'Sim ’iwt^i ?ijt*mi'®i3n 

•^T^lsiiefTjrJp IK9I rji 3;9ff:^^5|^ ««lff 51‘^^RT CW i«f!:5Cf ^ 

siTR^ ^c5Tr5, JT?rM^rr,^’-3 

5i:?r ®[Tf:f i caT^c?r ‘Theory of relativity'’?r n;;?!, 

"Elecfron, Proton, Neulroa’-<ii^ ?i;9l. ‘‘Quantum Meehanics*’^£i^ 

c»fw 5iR?[ slctf^ ^fsiwcf i 

^iH'G ^Ti5f ffn^TCRT c^iii sRi'gra SIC'S ^^Tc^f-:! *5^ t5fn!^- 

tVsR 5T5iTCJng i^siwr t5:>iTc^ i 

’if«i^»[Tr/a;^ 7i;«^ ac?rTr,^ sujjjc^ i 'Q ;s^'T? awT«r%®TJt1^T 

?i?r.?i?i fpfri, yrr^jsiT ^c^ i<ic?r fffc?rc?^i 2R;?f 

jfj s’STt^^n^Tc^ ^c^c5 i m 

ai'G (fic^R m I C5fC'«fT 5???5I ^«^>a ac?rr^t Negative 

Timd’nfl-T 5it®T %;‘iiei ^?fcz W4 !K?rfe5R 1 ^ Coneeption ftfcw 

fita;?! c^gfesR i ^ ^TC^'Ca?f 

c“j^<5Tc’i ^c^tfc^H iiwa ■TOc^ 

^^c^ ^cz ^c^” c^fc^r <81^^r, c>!t»'fc*i'^ 

^if«r£*n^ I y|^ i 

at A f^c»n? snJT^ic^ '^;g acs'Si a^c**f i 

^si?iT Sfiffi ?5:*'r; ‘Zero' ‘Decimal system’ 

*FC-.=f?5C5R I ‘system’ll Numbcr-c^ svmbolise ^T m \ 

Z - a b c d (a b, c, d 5m$ Integer 0 c< 2 fc^ 9-u<i?i sic«fT) 

Z a X 10"+6x 10-+CX iO + d 

aiT^ia (£)^ tf*fcf 51^ 'siTsigT Septimal Systems aifa i 

i?PK ^'CR? Base lO«iiqT ak^c^' 7i ’Rh?r a?a]T ( «;^t 61 ) 
a*=Jir>tti:: fc^ *iic^ 115 i !^ ? 

61-1X7N 1x7+5 

a?f^ a^fflzcT tfifST a;a i ga^F a»«jl®g a® i 


«in« kaksita?, ^t«i^1«i-70C032 



1979 J 


*iirn 


453 


265 

J4_ 

1456 

563^ 

10416 

A 4 X 5 ^--- 20 --= 2 X 7 + 6 I ‘ 6 ’ «?n^c^ i 'BiT?r‘ 2 ' 

«iTM I C’*f?rM ai'^Cvi >iw j?t s[i?i ^?r i 

iT'n «jrsi^i (4 X 5 - 20) >$tw 0 5i?>ic?r 51 ^^ «it^5i 2 i£if5fc?i 

WmTSI I 

c^Tsi^iT ^c®T T^f 5X5 aw aT5, i£\t a»«rf^?r sifiJ^r^sTC^- 
«fR5i5 ff<f^7?f ? ®T 5 CcrT ajTar^^s ©sat aTC+-Mathematical Interest 1 
^75 »£i?^7 a5«ii was a‘'«rf^a 61 ww a*5?^5 11 5 -(.^ ijia fa* ^ca ? 

7 I 61 

I 

7 : 8 5 f ■ 


0 I I 

(fit a^af^ci esfw 61 (Decimal system) e ll5(Septimal system) (ataassj ^Tja 
©sn^a*! ^7T'53 I was a’-af^sa 109 e a^aha 214 

7 j 109 

71 15 4 t 

' , I 

7 2 1 I 

- I 

0 2 I 

c^75Twa lat a^5 ®ngQ «i^7>i acet i£i c^ia 1 'Siaai 7 5 t®i w caaJ7 
Base-ii ^sia7 iiiast®7ca ^CW7C® atfa I a®-Natural Number’ ^siiawa stht « 7 rc 5 
^aa7 sf;ci^ csfeil-c®'oiw ^ac® arfa—‘Prime’ «i 7 a ‘Composite’ Number 1 
Prime Integer-cas wTa®^ at Factor-tg s57s?t aia 1 fas»^ Composite Integer-:as 
»f;taT ^®T?a? Facter-«fi sswi aw 1 '^t^esr «iiaai wat? Composite Integer 
a® toi? ^4® «rfa57 cura a'c^w fsnia twe® aifa ?as»^ Prime Integer cai^ ^ ? afa® 

^1155 ‘Euclid’ ^aia facac^sr ‘There are infinitely many Primes’—«£i 5 aaR« 





454 •mwlf «IW« 1 32^ 4^, 8^1-9^ 

wT<fC?TrefT I 'sw m ^9| '5fT*f?iT m i *n Prime Integer 

4Tc^ ^C8i, t4« <9 '5iTJni?}?i f^s?; <rr?i*jT ^ t ciwi 'siPrai «9^ si^ia 

<l*WR I Ifl^siq '<3^575 «94S^ ^ ^4i;W7 ^?IT ^ «flspi^W m ‘9’P 

c^ig wc^ i9v si«[ ’pf 1 >1^ 5fftf4s®TW c>ira sit-^ ^ttw i $^?n^i:3Ti?f -gsr f^s 

?[W ? 

Trial & Error c^oTsrai ^K~l, 3,9, i94? 27, 

i£RT ^f?«r5-fwR^OT^ *i;Tf»i;«i* asiM cawce 'sn?? 4«?nt asn®? 

si;9f ?rcai5 Prime Integer fitw *nR<n?i«rRf *ic«a i 

^srr^ Prime Number fJTtg 5?r i c^rsiJT *ic?ti 

Goldbach to ifi^ Mathematician wa i 

<945^ fWT® Mathematician Euler-c^s ^4:7 f^fC'stc^ “Even Numbers can 
be expressed as the sum of two primes. Can you cite an example 

disproving it ?.^T57i«f feTO f^?7 wNc?iifJ7 — 

12 = 5 + 7 

16 = 3+13 

20 =- 7 + 13 i9^ 5^9 I 

Euler fs^T?! lJ7t?[ ♦tTcaJ? f^t i 

i9'«fC^ tfJITC*!?! C5«^T 55K5 »9^ 4TT^C?I i ^5I<IT'Q ^*175 I 

«1TIS5T i9^l^ i9^ '5I^f«fC4J 'SfT’tT *17=?;; I l^CS sTFtI®?^ C*?T?ir?t C*t«(7l^ I 


17 

24 

1 

8 

1 

15 

23 

5 

7 

14 

16 

4 

6 

13 

20 

22 

10 

12 

19 

21 

3 

11 

18 

25 

2 

i 

9 


PI PFR Row. Column 47 Diagonal ^t'^7’f;c5iT OT’i 4s?i —65 ^ 1 <9 
>F7P*J 1537 4577 ^ 57;C*7T«f C®7?I7Pf?t I *7^ I,. 2, 3—25 ‘51*l'3 >R 

Natural Number-w Itrst 1^ wc^Tt 5»w i 

^ ^ ^«t 397*7 ^9 CITS197 «93^ SiSfT? *07^ OT97C577 <sm I =5|C;7^ i9t 

’WfW 5TitrT*iT fsTC^ Internationt*! Business Machine Corporation i93§7 14 






1979 ] «ICW 455 

digiinim yi^«iTT V\ ^msFi srra 1/50 scc-tn i *ff i «iT»n^! 

fR^—13 X 27 I 

?:;c^ 5n?ac^ 'Q’^w f^w^iTsi 13 ^ 37 i a«?pi I3-w 2 fwtjr ®i^ 
^gsnsi ( «fT^csf ’Ric® ) «iTg 5flfei 37-c^ 2 5 t;«i ^rstir i 

«a^TW ffSITSf® CTta I ( WRR r1^5 W^CRT ^C5 ) 

13 37 

6 74* 

3 148 

1 296 

m ‘m 5jTf<i^ R?^i75T?sn <a<? aeisi 

C®fT^ W9T;?;5!TC® f5? te 5W I i3WS 74-C® <3^ I 

®r<^T fe k?i 5JTf?f3 yi?'«fTT9f;cen t^N m im t 
fRi;*l%^W5Ti 13 X 37 = 37 f 148+296-481 

<i^si <95i;i:5n ^in •m- -428 x 73. 53 x 371 i 

RHSfTW^ ^ces siITf^^ vsT^; «^lf^£?r i 

^sI^CeT ^ RT'Q j^TSIfiT c£l?l;I >i?’«fTT <I5T£^ ^®n I 

jfa OT w 7 I (£i^H ®T£^ 1 2345679 <£i^ >i?'«i]T^-n;^ 9 x 7 = 63 ?tfc?r ^ i 

^;*f ^i?f tfT'Q 5f;ef5p5i 777777777 i ®7?i RT 

CT ^;«f I £3^ w £W st;«f 777777777-^ ^ceg w 

sjRm ^91 WffiT 5 I ^ ®TC^ ^ 12345679-c^ ■5x9-45 'im ^i^ej i 

9^1 5 'sfci'R 555555555 i 

« 

55nB5T <a4R Prime Number fRc^ ta^f sfen^ ^rj^fR <C5f ^ m c»i^ i #i 
c®TRR ‘3 ’m £R*i 1 «a^i^ Prime Number «fac® ^ i c^iihw ^ac® 

JT£5f 19 «is5C® !T9n iag»(5 Hfe®!?! ®nc»ri5i rcr me® 4^11 
CT siPT siwc®i:4 moT 13 169 188 15p_.. 8 

«ac^ff 8 ^cc5 ®Nc*R I ®e4 4»4?^a ^ acsi w 8' I taiJi 5i«®4 ? 

^ 19-w 12 ftfca ®T9t ^ ®wc*m 7^5^ Jicar 1 4 r, em a^ca 5^ aie? 

8 I >iai:^5 la'li acarw i ^rrasi laa Logical c^nm ? ca c^fiR Prime Number 

41 ‘3'iaa csca a® ®7 c^nt am ( 6 x ± 1) .a^®ic4 i x ea c^tr a;*!' a^an i 

®T?K5T •aaaa' m ta^aasa (36x‘-^±l2x+1) ^aeas 12 fftca®Ta ^lacaa 
ama Jiaw ‘1’ ^aia 19 eaiq asaara spe^i ^a^'*f®$ 5e6S ‘7’ crtb ^ata®^ 

1 + 7 = ‘ 8 ’ iiala^R arra'e ^as aam asmi an^aia ®nRi atae? anaia ®i‘®i£a i (caaR 
.l“2(aat5ca m, ai 1 =2*3 la^aam i «aaia Sin-^f)+Cos“e=0) i 



3W?aT5 «ITSJTCtf^T ^ I C<*C5 ‘JIT^’ra 3iSI>lJTC^ 

JWWIi? 'SITSirc'r'^l I r.?f 3!5i>ijT(;^^ Csn^Flk^T aCflTSfiT— 

®15F <5TC< C<m, ffT«P^t;?9T(;^ ^;c5f ^'^Rs'csF 

'6FffI®rc< ^feTC?I Ctf^r I siT-rF >lC^l»tk—>i;*f;««l!T®TC^ *lTCn-*nC»l 51515171 JFSIKTj;^ 

’fC^I <ate ilTeaT I «I®TTC5| SJSIT C^tSc^^T ruFc^t 

cfT^-m^r sisfig m ta, 5 i$jt:^ 5isf5itt Uus c55$t i 'JiFief «n?5F ^•s^\h i£i^$ 

WT^ISF^tS srefsi^ >I5F>FJT ?i7ca^ CrC^RF I 

>FSl5Fjr?$ ^51, i«l?P BT^ “iira ^fTfvSCS I >1C5p ^T<( 

w«Fc® <T«F ii<? 1!?® <t*ir spf^ I «<j'!t;;tfff wsi ■^Fc=:i ta i 

«nc6 cfT^ wt^T ^t«n, c*! 5j?r 1 <^1^ 

t^TC< >l^STC^ 'Q'siTtg ^ITC^ I 5m1?I Sj;?! Tmj] ?51C?r ^C?r^ "Sira 

'Q'm 5C® w ’ftaasi ?[«, ®n:^ otfsi^ :iw i ^i^r^r, 'Q-^k 

tJTC® iflWg SFWT C^*f^ ®W 51C3f C^IC® m-JC< RT, “Stsis ^T'Sfel-W’K® -IFf ^T 

57^151—^t*rRsf‘51t?F® -siICW ClIC® ^T I 



§vi?i 5FCFK®i« ^err^ ^rifsi ^«iwt i 5ic®siti»‘ 

51^0 ^ ‘a^ ^ ac?rT®[5j1^ ®7^ ?<ttf 

I ^ ®i;i;5rTc?i^ #1, *tl5t5 1, 2, 3, 4, 5-«a5 sic«fj 5T?rt$ 5f^5 mm 5f1, 


•>lW ^^-#t®1*700009 



457 


f ?rt«n 45 t<i < 81 ^ c^iwsf i jf^fd ^srs^ts <irT?c^ E 

«TW W, n;^ <t ♦f!«5si *rTc?r 1 c^fTR >i^c4s E r«iic5p w <i W c«fw E-c® 


^nwT&sir 


u 


12.34 


-k 


13 » 4 * 




Q-.9nHT? , Q - S?T^7^ 


^WT ciltf 1? 9\-^ ccfc^t “^ffcsf. <i ’ff*5si c«fC45 *1T?5 W'e?ri 1 <i>45^i;?i 

5m 4 rra«i cJit^PTS ’it?^ W'e?rr 1 

'Sjg *f;f$ >i;^C 5 ^ Sl?;*fl 1 •?? «IT^W$, ^sH*! 5 T^ 4 S wt^T ST^ITC’®^ 8K^ I ‘fl’*R 
< 9515 ? JifTsmiRT CT C 4 s§ ^ ^TW, I ^*fT 4 *Hc 4 ^ 'Q’rri;<i 5 f :^5 >iT«fTi:'® 

^c’l f<Pf; § 5 T ^?r c^K^, ifl’pnn:*! ?n ?;’4 cwc^i 

^ <ii^»nc»f ?rTC’*f 5T«f9R;4! c’«K?r 

srrcffn ^jcsj 1 3 ?;v£?rr< w v^\n ^»it =it 

'4W' CT^®C4S 'Q^ITC?! f^CS S?*® >WJlTT?l ??fC^ ’n?fW I W 

«TOsra ’fcflp kfw*! ^ ^ I 
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E 32»i| 8il*9^ V<lll 


a«fcsi 5Brf$ 5f^6r E (^«f‘Te, <1;^ TO) i (1) 44? (2) E c«fc?p 

W-C^ ta 4T'Q?rT »(l» 5 Si to c^st, (1) 44? (’) 

^ W «14W »4T4n?r 45'H*E >F*n:< 54 jit 44? f4^-^CW '5ni»lT'Q JTf I 4414 
(1H4S W CCfC^ E-C^ to «TT4T ^ I 45^4^ 4W J?4 JH 44? (4) 4? 

E ?;«fc^ W-C® C^'SJrT ^sr ( m'\ « W^PC® 44I4 to cm 1 44IC4« f4n4- 

4?C^5 W4r C-ffST 4T I f4S»^ (1) 4? 4?it W C«n:^ Ec^ ^ ^ 4T4 <3 

44sto r.4C4 CT4't 551*14 TO 5C51 ) 551:4 45$''4^ 5F*(;«I* ^ 44? f44tr-’l?C4R5 

55fTC5rT BKJOT <3!:^ I 4;554T? (1) 4? 4^T W C«fC4i Ec^ 41 4C4 (1) 4? 44? (2) 4? 

4;^5.‘C45 44S4W W C4C4S E-C^J 'srrJlC^S ^ I 45lt4 TO (1) 4? 44? (3) 4? 41^5: E WC4y 
W-Cvg ( 55[i?f"T4 5T4^ 4t4T4s?*f ?4C4 ’iKsf *fK4 C^T^T ) I ^1414 (1)4? >f;^53:4S W C«rC^ 
E-C55 to 4W (1) 4? 44? (2) 4? 4;^5:C^ «)T4I4 B C4C45 W-J^s to C4C« 4C4 I 4|55TC4 
9meT. 4t4T45h 44? C4¥C®C^ to 5T4^ 4ifl4 ’(;49f]4 ’iHsf TO C^to I 

55I4C'4C4 aJJSRFCSi gtei, ®isif4 »IC4^ '5l«4!»nC^4 45ITO 45IT4TC44 ^ ^9l4t!4C^ 

?4to5lto; 3nf«54 '5nt4«4ST4 ^C4C5 I AND, OR, NOR—4Sl?4 fflT^4S 

5nf45*Cl54 4TCIC4I 4® 4? 4T?4s'^ t®t4 4S(;4 55^5445 erE$«1 ^ISITO 5?SIT4T4 44IT’54 I 





»r5T^»«?r 

'sn^fsi i5iT^:;c^ 'srrTjjB^pTg i 

«IT^^ ftflini si5T^t«T^H, j;?if®<3, tl^foTf^, cfe^FH, CsiTl5?r, ?;?15!^I1^, «fl!3K?R. 

?rT 3rT«[f^’PTff a'ff^ ^fifffsr sih^c^ 

w 'Q ^<cs??r fiT^im^Twp? ffn^Tc^n—c^FW ^ ^ i ^?i«t 

sitjt;^ c?iftf57 'BjTfli;;? ??rc^ an?rT5R:^ ^T?f ?w5 «rtri 

‘^«jf 5C?i '5fT'<icJ?g -s'lw i ^t<i sn^r;^ ^rtrt 

’f«f;;?:'f?i sis| i «rT?f:;c^?[ j^rcsi fffcs 

siT^;^ TOC5 I ^9f3 ^ a«fpT 'sh ^5rPB?wT <3 gff^^ife 

a*nj? I SITE'S 17^ f^^ii:;???? OTim 1 

JTT «n^8i 5i^T «f7^w Jn, sn^;^'Q ^tK*r fn w 

JIT ^ ^ i?i^ ^f<«^TRi?f ^ST ^?r wccTG stut;;^ 1 wi^t 

5c?r ?rrc^ jh i «it^;ji| ^i^T<f spsim'T :i?r 'sT'T 1 yr®j^T5 

w?ii:t 's'rt 5C9C5 i si-r;t:^ 

^T?i;ji^ 55:^ I <i Jisrsf (Usr 

®TC^ W S^’WJI 'Q TO yfl«fT5«r«TC^ WlJf f<5HTCJI?f ?!5T^ ^.eT 5i^»i i 

^<«f5 sn5T<-5T®F5T5 >»f;<f; ^Tftfsr 'srrf^s^T^ sn^i^ 5 F»ittc«rt ca^ 

'srrf^RST^ I 

c^sifR ?rT^T^ 5iTii;;c^ ii^fjf agsf^^3 lis^si;^! ^ 

aT«f1'?r sfT?ynt*f ^t<i ^ si^ ^;c?i 

I i?lt«fJI '5TSIT flTTf &*5f<l vsT fjfC?! SRinSRiir ^T^niftf 5!?5f3? 

tw wYtfJi ^TC*R j^JiT <«f 5c?r ?n5 1 tt^t 

^aPTT^ft ^’n ^ to=« 1 ^:I®5 m jfsj^ 1 

SITJR 'Sig^isic^ ^ffi«ijf •^fifc^'si i r.^;^ f 5f«fT >1^- 

snii;;^ jiVto ^ r.g?s?^ 1 ?f^^Ji tot^ t^*ra f‘fc?r f^ssTJi 
'# Hl 5:'C^ I 

^ aa;?;tRi -sicjm?? 5ntJi(;?f fJTCsfW^ ac?i!s?i?T : ^f;?T t?(?5 

f^nt^ ?liw ^»iw R'st’t 
1.3 



« <4 

460 Wfi!'« I 32VH ^i, 8x-5l ^WJI 

f61?j « f^«i: >^3; ’*0^ j??r f>wiTsis15i^; 

n*f;g <t ^w^c^nsi « !;«n;^ M?r ^ 

sjJTi sncf?r ®T^. ’fm *n^ '8 ^ te 

^»nr® w^rr; tfujiSfiTm sipig '5T^T?r ?i;’f c'T'Q?it «^tpp 

^?!c^ mr; ^^^sniiTW srsi ^i^qfSrs jwm « 

5WS c^ fen I 

s?;n JIT f^-R-fp^T?! m \ um ®T5RT«f*t 

^i»n>i ^tfcs ^ tiT I Ji?^ii snsf;;^^ ji«it«i' 

“^I^PaiTT ^CIRK I awi^ r,^T f^T^T I 

^iTff 'sfT^t;;?;^??! ^ji^r jit ff^ « ^tr src^i^ 

©Tw «n:5i:sf ^ ?f;a fe® w a^i 'G =^*ptt ^r,'® 

^ c’m 1^ i "siit*? sit^t^ ^51 

^^3, «i?i;;i<aT3 a^?3 ar^f^^ i:«rc¥ i 3W 'sn^^c^ Umm t^sn; 

i!3?^ 45^C3 ■37i;?F ?FTC5r STT^TCiTR W^T ^tfel?! ^'«IC3 w'f’M sriJr^JIC^ i;Jl asi <8 TOn 

^C3 5X?n;5 1 

w.^ cJiftTpr^ sTT^:;^ ®t?i afgRc»i?i aTf?3^ *if^?t a3Ta 

<3 ®?rT^ g;a r,tfc«i '8yf?r fw.?[« rt^tt^tc^ f5^ ii4^ 3iw^ r.«(c^ nT'8?fiJi 

5fRT RTRT^TCR C5«§T I ^;?«:|5, sff *03, a#5^ RJSf 

5i5TsiT?i^ -Q c?iT^Ji»g«n sRiT si,"^! a^?3 rt tf:;vf"$RT^;t^ 'snftfsRRpr c«n:=^^ 

51tr;(;jj4 sicr r;^ (34? 374 ^3 aT'ORi^ few CR^if^i 

5:C5 ^5iC 5 ! CRtR4 45TC©f M'SfT a<l1^ Tr^Ht Rta 'SfCR^J CR 7pfS\ 

a?l43l?FTC®l CRI’I;?^ t4®TR RTCR a?4f53 I 3W fRC^ffil ®TR « 4;W 

ftfCR ^CR4f R)RT4 Rsn«f‘ R51T4IR ^3 RT CaC^ fRC?r RTRT^^R^ JF5(^RT?I ^T5T 4;CRC5 I 
CRR4 R$RT 3TW5I 4 T|c<T K»I Car,? CRa;;?»It3 C4RR ^'^*0 *1?® 

4CoT 3T4T C^4C? I RTRiiCRS ®TR >8 |t*5RTR;f?3 to CRa^fsiR RTTaiT R*®4 RT ?'GRT5 
3TPi?I ?r3^f»0JI 4T ^^ittRS^ *fi(S RSn 5CRC? I «94S$T 4RSf R§iH RT ?R»^ 3T ^ ^CR 

5CI55 3TR a3i^ rs-r'rrrr R^a^' a^c;? RT cacsi cr^ rrcbri ta?cR crr^t ^si^fTar atfR ?T3 
RISC? R5IT wv^} feam cr^ i ^tr.rr^St rrr ?c^ 3aR cr^ 3t rric? ar rritc®? i3^ r^pr 

3IRl$l^ SRT5T?RRS I R;3?rT? C5^ "SlR^n afSR ?a?CR CR»1R (3^ RSRWT 'STTC^R RC»I^ RCR RsRT 
5R I rrI ^Rar RaaRT! 3TC3 CRRR a$RTR Rij^itR"*! rstr"rrr«i r^r^" ai'eRT caR 
RT, CRRRCRs CR^ ^CRtfRs^ “iffR R5T5r ROT 3TRT ^ I ^R CR^R "ifW faPKRR «3¥ 

(3R5f$ CRR3T RT §aC*fR3T RCR R^RT ^ (3R?'t3C'fR RRIR ^aCR RR'atfSfR <34? ^R RT ^RRTWR 



19^ ] ‘ 
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?Rn I =^c5Rr *nt§^ 

W^®T, ^!:f?f W4^T, ^t*l^C"»f?[ «i|SR ^ si?TS[T?l1 2fff^ C'R^T ^ 

^»IC*f^?f ^I'Q 55 I * 

5 T Ctf'5T 5nie§ -Sf^fS ®fTC^' ^CSf ?5'*4T5 5;!$ t'rCS, '®R;«5 

^^T'Q 5Tt65 f5»f5T>l 5^1 55 > ^T^*l f^5; ^T 

WC5^ C5^ 5^ “lf55 ^51 55 I 555'Sl‘?l(.^ 55 f55C5 '0 

amko 5'a5I5 SHsT^ asnc«f5 ‘gT5f i:5^;?«55 ^I5'5n'5ef 'fiT5;H^’ 5'G5T?f C5^ ^t5*57l55 
SIIST "Q ?C5 5C5 ®nC5 I PR5 CSIT^I 55 'Sflt'f 5T55 BfT'I'S *11 I '5I5'« 

■'5l^;*II *lf$=5 ^8f I 'al^ ^?5M55 3f5I '5T5T C5^ 5!f 3 5STtW I 

Bn5 ®IT^- ^7551 Sflfsr C5T«t ^TC5 55 45? C5TC5 f«F to 57C5 I 

f5f5!557-f5®TCT5 amC55 WJS\ <35751 5is5f5*575 <3 «I'f;5T 5?f5 5S?557 tf;C5 5C5 515 I 

t‘f557t5 f5S ^C5 55 <3$7 575755 575;C55 ®37CR5 51^C5 > 557^ ®T5'a C55 

®lC5tf5'’P 5f®5 '55575^ f5557fs ^55 I 375 aC55 5;C55 5757;55I ®75C3 57C5S 5.^5^ *5^5515 
5T5f5W 5;?3 t't557^ff &3f5 5^25 I ®IT5 ^7^ SJTSIHI £5 f.57C5, 'S7t3^ f'l55lt5 

55 (35? f5to 5f^ aT553'^ 55 I <3^ f5'^5T5 575;C55 s;5C^ ^'^5 3rC5 a®l!53 

5S5C3 aiC5 375 t3^flJ 5f^ 5^^, <3^ ‘5;f55^ C57C5 ?77 >f;5^ t5r?IT5 577a75 I “l!55 

53?j;n 57 5p5^5'‘57C55 5S575;f5J 5;^''5sn5 5Mi5W5^ I ^75 3l57^ 5C*^5 « 57C'^ 

?3't?P 3'7 1 3tOT5 537530^ 375 557^ 5751 55 I <^'5!5^ *jff5 f5C5 3757 555 

t5?®^ sjSf'tS 535W i:37C5W 355 5;555 3?H575I553 £5^ m ®15;555 5^5^ 5C®T, 3W 

Tisnc^ aT5757I 55175 57575 5^15 W3757 ^75 <3^t^ f«?J75 Wto 3575 ^£5 &£5f>l 

C5 £5^ «l£5ll!^^ *lt^'5 M7fsi55 >55< ®^5r5^ a1C55 a;?55l5 >115755 5R5£^5 tot 

i:5<3575 ®f5I I <3|5W^53^5a5r5J7l 5-Hsf'i5te §55 £55^ 5^5^5551 55 1 >i;35T? 

>175755 517J7;W5 ^75 £555 ^S(31 5I£5 ^77 £>i^ 55% £537£'f5 557 «f57J7J ^5£3 I £^^ 55% 
51C3^ 5S17 5£5fe57 £5F£5 ’f:f55% 5-r5fiT£5P, ®I75 5;f55t <35^ efr5575 5£5 «I7£5, t5S»^ 

■555>s%T£3|5 %«§75T%7 555 W ^£5 'Q 3575 55£5 £557C3 57^575 £5 ‘!Tj55l^ £5I£5 5;£5'5 
575t5C5', 3'55 55% £53757 £5£5i5 £^^1 I 3757 £57555 £>7^55 55H toHto5 ^55 £5 ^57 
«f 3 TI 575 5S5£55 3 TC 3 r ■'5I7^£^ ^775 ^5757^ 5T5 '“77 I 3t£55 «1£5^£’P £37 £Si£5§ £=7p57 55, £>i 

^7f55l toC3 £5£ST a51«753 5£5 I 

57^ 1:5755 ^ 55% £557£»rg 2r5T£5 5S75igfJ5 a;i55% 5753% 5&^71 « ^5^^ 

*lt®5 5I£3 £!5£® £»r«57 55 l 375 351^ 5^55 5r^£55 f5^T»f <35? 375 ’ff55f3 
f55£5 3«P7 to7J7>F5l3 mm 3M75 I %£Bf5 ^5^ 5^7 5575^ ®T5 -IT 5TW, 

%£BF5 55l£55 £5^7515 % ®I7£S, £^515 f»P 5$£5 <35? t5i 5J£5 £>1^ 55 »t^55Tt«13 55, 37 5!*f 
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132^11 851-951 *rv<»n 


^T 41 riT 4nr, «rra ^4 « isteii i:»i4 4fit 4 ^ 411 :®« 

c4T4rrc® in ^T4T 4]?f ^C4 ’i;?«[4l4 ^r^Tini 4^ <3 46?n 3i*»n:45" 4 ® cct^ 1*14 
*i;5n ? tac^ C4 ^TW ni ®14 ^THJ f444i:4S Sriro 44 4I5Ttf3I®f^ C^T I 

414*1]^ cnfffcnil 5IiR>4^^ SliTC^s 5C51 I «l4n '& 4*1145 

®TCiT4 ^T4^ (;4?«fOT4 4 ;;^ ^5®lf4‘f:5fc'{;^F 5i»:9f;;e[^;j;9{ 41 ^4^44 *fff4 4414 

■siMn 4C4 I 4*13 f5^T4 4141^ t£l45i;4t—C444 ^445i;'4l ^C4 'QC^ I 

ia5?4t4 C4 443 44 " 'Q 4^414 2fsT^ 414'4T4®f 44T^ ^TW4 1*14? ?;4514 «K5it?44 *lff CT«(li;4 
4W 4C4 4T 4C4 C4TC4iT, ^giu SKtiJ-Q if «[®^?s54 “lff4 2^514 4ITC5 4C51 *t;^4 3514 441 
55 I 4144 fulfil 41 f45; ®T4C^ 4^ '5[Ccltf44 *lff4 TO SlfsTvs 41 

f44t*ffi) ^C4 ^14 443 44" <3 f5-3r4 44f4'«\t r^al «1W,»1I *lff a«rf4«, 4;;f®t 

vs44 4g ^4 W4 I '41510 CH^ 4;t®4 3^14 344«Ti:4^ 4C4CS? 1 TSTOSW ^44 

41 <^afT5)l4 C4TiT 4ii-14 %=4 441^ iil44M 457 (£14? 5i74te 414414 ^444, ®114 f45S14 
41 4lf5|"4 4*1" O !5 w 14 44 ?4g;| «14>5J, 4141*14, 51S I 5f^4C5f5 O ^l444?«F19 

5rfl;4 f44S^;f^4 £43311*14 34>41-Iil4Hl O C44i:44 35J‘4 34TC«14 ^314 ^3*1 M 41 
51^ ?433(W4 f4f44 i;^ca4 3^ ncs? Sf1-4iT-f458lCil4 «114;3lf54 35f?^' 4T 4I;HI 

‘f3"*l^^'4 mk 44"»iY$ 4H ^5f;31 4^4 ^44;C‘=4 ^34,'^' ^14 31051 414 t*l I <£14*1 f4*l 4'fC^ 
C^5 I f445 4;^ 441:44 4C4I^ «f‘t4*lI45Sli;*34 C4 £4a?44 «llf46'4I444:^ 4C1>C5 'SIC® 3fl41 O 
^ f*lC4 '5pfJff4^IC44 3141^ ®114 *11^ i C4^ t44C44 '511^*115*11 (9^ 34C»4 4*®4 *14 I 

<934 45 3fl—f4B8l*l ^l-lVl^f 41 '5ft®i«n3 ? 

'4^5® f O '5i^4?4^414 51^4*1-34 rC5:4 'Sig^SICilW 3l43»d I *4;;5 C4^ 41C®r 

51140 ef?^45f 'SilC*! I ?438l*l C4t '5P4?4'‘414 O '5138®! 4C4 3f't4C*14 4ia5fSIC*14 33 Ctf414-- 

<9t 4^51 >l®7f$ 4'4"414HC34 SIC*1 iSfl 4;H3?’f4ta 41C5 4?C3f '5^;®;;® *n t438W-C5®ill4 
O f433H-4r«R14 f<v5*4*114 4;K ^ I <;!''43ll4l 5ll*i;44l 441^' O 41C% 3141*114141 

C3I«i1 I ®1c*f4 4C5|" O ^5314 *41®l!44®lC4 ®ta ^14*1 O ®f1!441 4r«l"l< 4Jt®3® O C31«i1- 
*4fC3"4 XRl ^<5® ! C4^ 4lff 41 C^l'^l'NlC^f" 'Wl® ^^C®! 5T1*H®1C4 ®74 3t®C41C44 CWl 

5C9I I «fC5lt[44 *41$;® f4'f4I4l ®C54 3;f44l4113l SI1*144^7C'14 4«fT 4^C^'8 tacW S1C4I 

«riT43C-5l4 41 C5fl'^1’31C«4"4 4?4l4%l C4C4 ®!41 44*1^ 4;^' ?C® 31C4*1 f*l I C4 414 

51513® 41 C?11«^>41C4"4 erC*lJ^ <94 4*l" '5n4 <94 4i:si"4 f44;C‘'4 4f44l 4?Sfn;*l 5J4C5? 414?- 
414 I 41M0 C4^ V(C*114,t51 '5[441*1 4C^ I !^4 C®5ll4 C4 ?4«lil Sll*rf44®14 41 143114 
C5®414 45nC0f 41C'^ 3141*114141 4;?''4Srl4l C3T®Jfl4 313f5l4 ^ 41 ®iwf«l4 f45; *41«4 '?t1514 
>1^01 4 *11 mk 41C«14 41 f5W t4C4ll4®l 441^ ®tC5f4 3C^ *41®lf44 I <9^ C’n'5ii1*41C«l"4 3W 
Ifll^l f*14C3'» 5f:?«^ f5'«l 44C3 ?4SIT'^ C414 419^ *11*14 35113? 41 3*19 3ll44341C54 3^4 
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1079 ] f4«lt5!-C5«ill 

WRsij;^^ 'St*!;;'© ^ ®i^iT*PFa <iTC?i iTT‘ I ffsinti ^stspri str^ en^rra 

C5«$T119^? srrjf^ 'Q9[^ »§T’fPI?I i9^ 'Q 

W «R JjmT <3 STsI^ KeTC5 t^R i sifT 

’R f^;[ I ^RR ?P«R <T 5;(;^ v(X(;^ ? 

i9^ «R ?n fwRg acRSfw «Tm« \ 

esRc^ WR ^cfneif^ ^n^Tc^n ^n h^c^I'Q c^r 

aTO?T iTT «fiw c®T w ?fm ?fT I <Sik gfsnfef® i ’f,1«r<1i!:^ sir;w^ 

4T 3i1<Bf?fC'S?[ ^ixef <T w (ox^^ C-STC^I iSH C^SIT'G 3nc^ 

ct 3x<r ^x?i 2fc?rr^ i wsjix tuc*^ <f i ®f^r; sjt 

5RI^ ®TRiJ «R^T?f I C5I^ ^Sf il<? «5!C^ ^TTam®! C«fC^ ^Bf ^r 

<|SC^ I ^T Bf^<T<f;W elNR 

^ WR m, ?[TtsT^C“R5^ C^fR. -^fR SIWT if m I 

k®TCiR ia^t$ jff^FCffiT 3RSf sjr^w^ i^<R 

«1RR >0 Sf1<RSXTR JTRT i9:5n:5 C=aSlfJI ?<®TRg »IR^ ^IC®f siR^C^a «I«T® 

Sf^w 5RW 5IS|?[ <I 3X*ffR ^C^C5 ; ^?[SIR; WRI, siH«tM <3 

tiSftiiCTg «nf^?PT5i I 5nt*e^ 5rR;CT<{ 

scsR ai:sT^1?f'©Tw ^;;sf ?k?i 5niT;cTif -sier 5?>if <?c<i tw<3?rT ^Tiljr i 

C5^ 'Sfc^rit >rRx<q srx ecJr—f<®R «ri'‘f1^‘ivf i af * f^R- 

Cb'^TS m 'Q I 

k®R ^T®7 SIXJX;;^^ >© >|®j®X5 U\ ^IT—!:>i^efT 1 

cw ^iar©\is 5:R C^, SIR^^if 

’R?r‘1' ka?i% ®niTC5 =$irw ? (Ij^b(x?( f^rs'g ^?x aj:?n’fc^t>*fCffRT 

I M^et <3 ?L^?58T W»bi^c^ siTix;c^ ^^jef ^X5RT 

I aT*JHj<pw^ 5rR;w?i b?ic^ 'q i^TR a;fef^na1 

^ f^STC^R 'snsf'S xsm Br$T?r t^x; 

aRT«f; c^sii '^^’Q sfr*T;c^<i <9^? 'Qa?i i 

<'?5?I '^»X^«f ?I?*f !^®R >fC5^ 5!^ SJ f^®R a*I3' ^\s ^IXR ^T, 

w *ra5n«f; c^siR a;fBRlsi?r w'© wt a^sixci;;^ ••xfi ^'Q 

5iwT^< wt I a« a?i5iR;*iT=^ te c^ri 5X4 ^ri, ^ c^jt 

^C5f tJIOT ^T i?c^ I si^ia ^si^ CttC*R si^jE^SR 

BfT^PI ©KtR IR^ 5J«oWT 1 

©BR arcs I si^r© 5p?rT?r bfsj©! 5f^itc«R cic© 
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I 32'm 


«fT^=4‘‘ C^W ’[C^- dira iTT I C^fC*^ il'JR ^^SRI 

f‘f4"Tfl>* aM^lfTO fl?lT ?fT<^ dMdi ^1 Sf^JiTra !lf*f 

f^&frf->iCb'.t.4 C^IT^T atviW*! f?14"f5R m'Si ??[, iT5Cd %5TW«f 

“siTC^ '411 >rfsi!?r^ a;?$ «it5cg^ 5i?c»fT«R 

5f5< I 

H^Ti?4g i:*W4 4f«jT mi 4t ®ht -m 

smfC'iT <T f<p‘4a^?^^ MwitiTM ^'T^Tc?r^ rasi I ka3TiTl<rT w^^fdc^s 2r[<far^ 
>iffi'im ^’csf Vila 1 zUj 5:Rs5inc^- firW 

3ft'a?I >fl«fT?f«I t4T[C‘4 'IT C>1^< i|^N5T457^"f I f:Wf TO'4 

f4C^ ^fl CTICT'4 ^£psrc«l 'i>l>iJ'T?r'oTC^ •'iiI>1«<(IJ siift;^ 5i?f^ 1 'e7ic<?T JTT^- 
^5aT*T i^frl ic'^ ? C?f c^t'Sfta a^5IT«i; «TSIT ^1HTC?TT 5W Wtd ^aitrT?T^t:;fd- 

CiT ®nc6i' I '^saTt^TCTJ sih;;>i «fic'd ^i^vi ly^ Cvi^fw<si%f 

'iim SIWI ki I t4®R S:TST C4 m'TCVt^ ? C^s’SJR k4T5 « 

K4H ^f;«fi^;«f stt^tt 47 ^fT^^'.d afk^fr^i c>i^4 5774 ;^ ^n'SRT^ 

4S<7C4 4SC4 ? •SflTI t'Tmsf ^1<I Sff4;C3^<l Srr?5i?’«[JT W.® SCdC^ 

®f^R:'i' <3^ WT4;W.7 ^4>I^f ?n4 47 5:47at ^«JfT I 74^14 w ^spTJT?! 

>l4T<n4 (il5pttf4 (fl? ^47 i:^«l7'S ^«f'T? 

a^'3c?f sim;p] 4 ^fc^rac^nal 4^4 !Saf4C4i:*7 41 st i c^sffsgswsr a 

f4«TC'7?r '5^77747 ®14 47 «fl^Cd ^47'8 ^T m ! k«74C5®41?l 

f4®T4 7\K9\ri^^ 57»g7C>7<l 5iC41®74 >i;^5 ^C4 I f4®TC4?f *lt^'a ^S(f 

5i;d®S'!>(^4®Tt‘T‘T ?II«|4^T®^^ afg«Ii® I "dSIlS? 977% *17>]4 <3 4*t?® f4»i"Tgw^ a®*if®a;t5fG 
«n^Cd k«8TC45^ 47®? I 447^4'Tf® 'Q 4T«SiTlt® 4k k®374>l*si® 54 ®T5Cd 

C>i«ni:4 ksnC44 ^laac^ia W74 aTi?! 4T 1 k«aT4C4 m^ “7^4; gl774C?lfe 4cn 

4Cd^ ^44 «n4 4)k'5ri ^l4i;4 «P4?4*4137 <i *4T«f'TC*44^ >f?5*4514C4S ^ikt® 44C® 574 ®k44 
4-77St f4®74 444® 444® 4|f®474 -ICd 4C4 5C® 4TW I f4»^ t4®T4t4 4747 ^14C44 

aT>s7f54 4S|' f5>lTW 354 4C<1 >i41^ ® '4f?l57d474 ^4^4 ^1'4C44 aM$ 41?;®f 

kS3TC44 si^d*=4‘‘l' 4C44, ^1^4 47C5 f4®f4 C4T4f44^ 5?:® 47 I 

- •477^44 ^4 4l^74C4'5l -474447^1® 4747 ®7fffl4I C4C4 4174*® 414 ?;45174;d7 ® 47474*1 
^14447074 4'fC‘^C4^ f4®TC44 ?d774f4 atST^ 5dC5 I ^144 ® 4471:®??! akk ^7C^ 

<£it f4®aT4f®?S^ f5^T4747t 5Cb^' Of® t4®74C5.i4T I till 4k 4C4 «fTC>7 ®75t®7 

“k5374 47 TSlt^o^fld’'- -il^ 373 Cvi-'T 471:4 47 I t945^®7i:4 ‘‘f4®7C4a C^4 

®l7k®45T4 5147K4 4SdI744>‘4” ?47® t4SiT4i:5i474 '5|®74| C47447 ^C4 I «n4 444 145^74 

443 ^1443477:54 45^774 ® ^^?[C4 «i|4ST^®77:4^ ^44;f ^44 ‘14®74 t*!*!;C>f4 3C^' «n4l4'7‘t 
47 is^ ®?7i;1?r ac*34 ^c*!!® «!SS®74^ 84574 I WC»i4 S7:44 C4^/'f k^Tfatf; 

134? ^474514* ?4«374743l74li:‘f4 SIWI® 444 44C44 aC4!4 ^ 54 ^44 ®74i:® 5’4 45L4 

ilWC*! >lkJ4>H:44 'f453l4-7:b-44I ^iT74i:4 i 4'44;C44 TSIvgjg iSl«557 <i ^ k*4TC374 at® 

^I4'4^4^ 4;5^4 £?‘7y74C>l I4«874 7:5'£47 .3474 4747 I '5774 4744 ^dTlWa 

a^® ®[7KJ74 I 



cRt? 


®nw7i:tf<i Site 5fW9i;f5t ( vm 1, 2, 3 <5i»it?i^ 

I ’f;*!" aw ac^i^pT^ wcs^ srrc’f, Pf-c<i»H »rNT?i 

c^nsTiTs^ «ii!?f?i «r»#pr^ i 

a;*!* 5i?an «£iW5 a^>=ac5?i 5rt*n pna, ksra ?n wrar a;a' 

aT'oaT *n?r i 'srca^ tos isi’P^ ^frrg^ i la^H >RaTT 

SIT 1 mi 5i?ant6 ta ™ >!^an ^ht tesfr ?ra—c^isisr 2. 3, 5, 17. 19 

^<5TTftf I ifll a'a' Pitk?? ^577 1 a^er" 5i?«nT?f si® 

JI^aTT'Q 1 

i:«5T$ CfTlJ r,5ltf51<l5 5i<'4(TT ( pfisi .1 3, 5, 7, 17 ^^TTfvf ) CRTTI C^PT^ Pit- 

^ csilf^Rs (?:sjsR 71. 79. 83, 89 ^^nftr ) ?rc^ afuasi r.5Ti5 

ftfCTT a;;a wac® ?r,?i c^i. P5|6 37^aTTa:;to7 keisfr f^i 1 

atgasiJiTja^ 1 

a;«i" 5i<aTT csiH^i^ t^RT. ^ 57^5i f?7«f% =??n?i a«sif« w«?rT ^ 1 
•7;?^ >f?^T^ ^f;9i'?r f^?rT«isF5Ti:^ 12 to ^7 5:^, ^5C5i 

a-T^rsRT iq^l$ a.;«i" 37;af7 ?{;< 1 ?ifif x a;;< 37?'«n7'5:^ y ( x-(£i^ 1 : 57 !)) «ii^' 

nsilfsi^ yf^^riT ^ ( 1, 2. 3 ^7W ) mi ?if? cw i^, (x - ~y-)/l2--^ifl?f$ a:«i" TO7. 
v5T?r.^ X r.5it?gi?i5 I =itff (x’-' - y-)/12 1 = a:a' 5i?aiT, '575:!;57 x wllew 5 i^<(tt 
I liiaTW cn, &T?[f$ csilfffTis ji»^fT. sjeiT 1. 2. 3 « 5-ii^ wff f-Tssi' acm^fT 5?I i^n I 

jpsr'c^a aciiTa r.ffar i 
23 5i^aT7f(? ?:J7'Q?rf ^5f mi sitstp >KaiT 5 c^<i?n ^ i 



(23 4-5)(23-5) _28x 18^504 
12 " 12 12 


42=^^di^^ ara'si^an i 


a-®^7? ^7 P7C^ aTr.?i ?;?i. 23 r.siltst^ i 24 a;< tffcw cffar 

24-^-5= ., (24 + 5X24 - 5) 29x 19 551 , 

12 12 12 12 ' 

a;®JTT? ^5!T c?rc® aTig c^r, 24 ?;sitf5i^ ?i<a77 R?r i 17 a:y >i?<r7Tfi? f*i!;?r wa7 *rra — 

:.-_ {17 + 5)(17-5) 22x12 ^ 22.= t£i<pfiJa:«f 

12 12 12 

>i;®^7? 17 tii^fij csitfffi^ 3f?afn I i£i^7C?i 15 tJ7!:?r C'ta7 *ih 

IM ^ (15 + 5)05-5) ^ 200 , 

5i;®?lT< 15 CSitf®!^ y[?a77 ^ I 


12 


12 


'5i®(ii«r, c^JT >iwF ctH^ f^, ^?i?i fR^sitS ac5Ta ^i:5 ^ aTCTi t 


amisfl >!f^—<1 

ffli •ffirxiwi *trf ftWwfxfl «itFrt fn- 23 , Ttwi iiwf»tt, ¥fn¥i«i -6 «fvtrtn 

4X7 iiir«f«f 37J7 cxPrftrti»n cax, xtfa^iw «4i"f4 wiw ^(i^* t 



?prra^-’rtJa!pr 


®S CWSf’TfW C5R3*I^ 

^ iiT«nf5i^ 

®S C5ifpt(^ 

«ir^. '«iti. fe, f«r-c«if«^jt9i's s?l*orf*ic’»?r 

«}«i^ '« 'eitciit55Ji m ^«rr5?r*i 

; «t : 

88<a, (?i%ici'W OT, 


FOR HOARDING SITES 


Rt^iatered Office • 

«S«lvel House’* 

10/IB. Diamond Harbour Road, Calcatta-700027 
Phones: 45-7075. 45-6791 & 45-0534 


Branch Offices : 

710 Meghdoot, 94 Nehru Place, New Delhi 110019 
Phone No: 681853 * 681369 


C-986 Mahanagar, 
Lucknow 226006 
Phone: 81889 

241 Lajpatnagar, 

Jullundur City 144001 
Phone: 6883 
J-2-34, Mahaveer Road, 
Jaipur 302001 
Phone : 74137 


Fatzabad Road 
‘ Office • Frazer Road 
Patna 800001 
Phone: 21188 
Santa Sahi 
Cuttack 753001 
Phone: 20381 
Gopinathnagar 
Gauhati 781016 
Phone: 24589 


Resident Representatives At: 

SRINAGAR •' JAMSHEDPUR *• DHANB\D DURGAPUR SILIGURI 
Phone. No. Phone No. Phone No. 

7638 4160 21524 


INAN-<»-BUNAN 


R«gd. No. C 3684 
. (0^.0. Cftleutts) 


August-September* 19fi 





«nf» fSrtirfin tpp n^wiwi wta 

^4, »<«ft64Tr* 

fr*l AffT^I O TTftJTTfW ftt I nt 

il 

nfV>ir«»i jffWfHr, c^nyn fwmvr^^ ftwra* 

>nrTwc»w >nnw -• 

fTcii c «^v yT^ 4nf»4r-» wsrmfm^ wvn 

^I W T t y i ^frt »TCWTaRT4t 4^ 

«f«%« At Tfta 

tif^ « APTTlA'iia lT«C*r 
fV»W4 Afwn 'TT^, 

*fTfT17 ATPW A •mvd 

fta , 


4n«w«fl i|««i-.ifh«ti« c«^. ^flrvTwTOO 009. 
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R?? C5T^<P 

^R1 

c'«ra.?r»n? cit^-'.'!!, ^^1, 
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M 1979 ^ 



1957 ^iz^ ntc-iil 

%5 3ICHJ 

^‘41 c«cn '»rtPi i 

»it»(t?i*f^c4 Ptf^^ 45JC® 4i cmt^ 

cni 'J?c*f?l C4t^ Rc-14 C=I^ I 

^65^c 4 c*ftJii cn^— 

^t*ltPf^ ^tfc« *T4C»l 4f^1 I 

®t: f^«(t=l5at utK ! c^ 

'^US «tt? I 

^'%^ C>IZ^ ^ipt*ra 
CT^ 'srtapif^ffc^ ‘’f’ ^tf^w f?9l I 

c*i c«ftfl ^cn CT, ^fc?!i fcsf 


4f ^tc51 cm 

^f^lit!| f4C*t^ ={t^l I C*t^ 

f^'sl 4® 'siKflc^'Q 

J\rs ’t?tc« I 

*it?11 iit^i c^1 C“t^^t5 

C^t^ R?I1 fife® I f^^?fCltiR 

c4, viit «iTt«=rt*fi =?ir^ cn jjiin? ^t«r- 

r»a I c»lt 'BiPC'f? 

vt^ C4C¥ ^t5ltC¥« f^l 

m ?c5ii *rf"i ¥w ®t^tit 

¥W'« ¥1^?! ¥tw ^Itf^'e C9\ 

l^¥^ =ni ftw %t9 





^ [ 32¥n 10^ 3it<ni 


f^f%g ^tot6^t5Ci?F9 

*1^ f%W Slt'-'ll *!t3lt?J ^1 I 

vsc^ '■g ^cii 5[fi:r< 'ati-i ^1c*rg 

«t«( wtcT^i ^'<1 r-'i’i^t'ij 11'® g 

'SIW 'Sltc^ 1(CH I C*i^ 

Hif^g 'eif®>(tn I 

Cif«|5lti( ^*vCg^l 'affsHtCi^ %W 

‘f^’^^’ (A te.ichor) ■ 

R® (A learned father of a 

church); hsihTs^ g «(^^J 

c^fif ^B5»ii fen ( cii^ Rv.g 

’ll ftfejlt-itcu C^til f5^.-?ft« ; 

4—‘»1*c-lt>(^ =?1 »I*'^t5'4’ I 

fe f®9 ^4 

•siWc-ls ^C5T 

’itii'fl ’fc? c.f\^ fba^l c^si^r 

C^l^ I HR 

sil’twl I 5?1‘3|R1—-‘st-g’ '5'^? 

c2f«in btgfS Htcfl^ic^s vf v^itsitctffl 

c^t y 

HH RR ai^C® «1'g’jg 

^«ilfi5 c®l “iTf R f:'3l 

=i»ii ^9 (M 

^tRt’tJtfH '5lt!^c® f9'5J| I 

CJfC-! f99lt^ «}b=-R 5*“l’ 59 I 

®t9 55!l Rt® *1tC9 ^C9!5 5t«ft5 96(5 

C®1 ‘fltifC**! ®9si^Pt9 H® 9W8 ®g® 
<2t5^if f|sf I ®I91T 9' '*11^ 

f'l’artg HlH 5w '*ihiC9? i 


•rtc^ f9R9w ^4k f5^*rc«ni 

®T9'5^g '»l9t9 9511 59 ‘9'f^t«r’ I f% 

I 9ff9"»i^f& 9SJC® *lt9t5*f«tC9 
'®rTi|9l ’^1% I ®t5C5j 

95ii:® '«t«tgj ‘9»r9’!:if9 9591^ C®1 ®t9l ^f59 I 
®1 Hfl 5R ^91 C9t9flRl 5C5I1 C9511 

fb^i,995R9 y uqc® '8|t9'9 9t9C'f f9C9 <2ll9 

C9^:9 9R 9t999®]®l9 '5(3®9 '5(tf^ 

f99i1‘‘:'?f9 *lf%H eqf99t9 H-lJi^tbJ 'SffW I 
''9199 g 'if)R9 '9'^® C9\99iI9 ^9® 

9aJ®1 *1*-55f®C® ®Tcf9 fbf^9»ltf9'3l 9"9C=^ 

C9t^ f9C® 1 '®(t"5C99 491 ^f9?l9 '9^®!! 

■«lt^9 C9t 9a3®l9 Ibfewifg C»l 

CifM 9511 59 ‘5tr4H’ I f9fe ClfRil r95t9t5Ii:t 
9^nf5(^99 91 f9bT99r®9>C9 ^t9l 'Sff#® 

9tR^ 9t9 y ■^,^^^ «l1b|:i % 

I C9C5 C9 C»fC-i9 

9-9f®t9s 9511 59 ‘^'^^tf^’ I H9J5ttC5J9 

^14^99*^ ‘5tr5i(’ 4tCH ^faf^® 4919 - 

C-IH 99« r: cffC‘i-4 |5R-991 94'f® ‘5lf4f9' 
9tR^ -^199 9f9fb® I 9ll|R f9C9 
>i9CbC9[ R ^^C9T^9 fbf4?.>rff9911 

'*n(C5i19]lf9 ‘-9fR 9 9fb® C9^ ^m5iT9]Tf99 
«f94 >ll1c>19 H5t^ f6r4«,»i4 fentCajfSJl^ 

^■f%® fljRq ii 5Tf4fH fbf4\99s ^59’ >aic*I9 
C5lt?:49 4tC^ i®f9 “5tf4H-C9i49t9” 

'lf9!&® I 

®t5C51 491*51 14 ^t(ptC511 s' »laj®t9 ®nftr' 
4t5i C9C4 99C5C*1^ fbf49>i4C»r9 C9 RRH 
^*lfr9C® nfilfb® 491 5C9 '=rt»lC^ ®1 ®^»(t9l9- 
f<l^t9 ®t'4 ^il9’N C9tn « ®t9 4ir®C994 9J9Tf^ 
>lC5ft Wl I V5t9'e 09*11 

vil9^ «IR4 !4^ C9*)( «lt“11 491 5C9C^ 
f5f4>»14C<f9 4Tfe: C9R Ht51C99 SSt^l « f9®t9[ 
f9^tC9 C’# «(tf54t5I C9C4^ l C49»l 9jf^’l® 
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1979 J 

^ 5??i Ji^ir *Rtefw^fl 

«ic!)f?i cii^’f, 

c^^=t«ii, jf'd?f«r Rt>t^ =<ifc^ 

c-2fJiQ?*[-!?T '5f(?ft<. c»!t >T«r «(f^c^t':'( 

^II i2f"«%l!:^ « f^rwiftc^T 

"^^1 « C’lt’fJ^l 'Slt-H ?isi5l ywcw '^tCTfr'3 =*tl! 

CM^ I '»ttc'®1 'Stf^’fC^ f<5-N^ ^1 

I ^9tcif'4 ^^T’ltVt'SJC^t^ 

’3^51 ton ^1 

^C3r I «tf'® ^CBg^T 

9 f^frs 1^^C9?[ 

*l3t3rf«ft«1 ; ’itW 5?C5 j—“F riend 

Philosopher and guide to the family” 

CB'S-Ttg >lif^[^ Jjsc'sfil 

Rstii ^tc5( 5il '®c^ »tp:i1 Of*' W->? 
■4ter1 5(C'<T 

'StCfil >1?^ CTt’t+Cql’f 9 

en'Sf %5 

G f^5t:4il r.’!»=55 9 .^JJ|♦^^}'» I 
'Jttbl'f >f»l«Tg 

fB«lf<!Tfl1 ai'cifij ‘<ffii’ c»c-i <»ic«q=f V 

'ij'gl '®^=r f% *1^ 5^ y ^1, 

vit^C^^fV 41<?«l|tg >l?«tC5I 
T«T^tfl C’l’t'pf^j i^cg !;? I 

«Ftf% '»tg«ig *f'5T'si »\*^f'® « 

®tc^fg «rti? '-g^* ^ c^jf. 

9 I c^cifg '«(*tg •iU 

‘si'f«’ I '8:^r «i^»ij ®t5r 

'sTQt^c^ >iC5i =»cii gNI ^rsi I ^tg«i 
uqf»%^ filW «rt^tMl5 5?J5?=?1 

I f^c«t gMfl ^1 «<fT5f!t? 

Jif^tni <1 piu^g*^gTg 

®t5l^GtgC^ 591CV 

I c*i^ m ait^r gt«it9 ^^<fhu 


^3^ ?l'<tt*l'S^ ^1 lttr=R 

«it^Tc^ 5?Pngic*it ^^11 

I wtH ’it=i, «pf^«tc?p c^ «1rT 

-^cg >)!:={ gT4fi 5^tg c*i®tw *it?l 

^1? ^I I «Cif<I 91lf«1feW gfb® I 

^q:^of ’I's^ia ^c^ig wrg 

J|9» Jjg?} t2{t*f^^ fjr =*itc^I 

9 <?5CS( w c*l ‘fl^t’fg It'S" 

»(C5rt c^Pr^ «f’m 

( b^^R'sJl =ql ^g'-s'lg tBf^<>*ltltt“5i?l ’ysini^ I 

,2|»(5f «ICS CT rqgcg C^5| (^5,,|1 1^1 f^it^csjG 

'51‘<i4c^c? f<c“ig 

«(‘-i^ C»^6rt^<gtg I 'Sitg (?\% *151^1 

c'-'.'c^t f&i^^»itf^'4Ftg i 

neg 'srfgG '-^cg 

»1C«f ■5lt\C% ^U'‘f ^ I ^t^ic^irc^ 

<1511 I ‘^^gls ^c’f uii3fc»ig 
fB^^^^*lt^^'s1 catc^?i ’it«(jw 

’?r«-ti^g *jT^t^?ij f^c-i?( »rfH^g 

^VS] I ^tsf «f3 >i1«(|g‘t^tc^ 
C'<if-^’lf^^Cf?J «t3t3 'S[’“i9C*itWl3':'f5 *t?c« 
5C«1, C»^®r^'5It^ Wt^sJCH 51C«P 

‘il'«pf5 ’IC^ I 'SJj;fBf^^»i1- 

«1gl ^1, 'Bftg ^1a3Wi«!W ai?pt« 

^♦i=3Jlg ^1 ^tC9itB^t?i 

^tg '2|f^g*5I=l I 

<119^1 CTv I «tgi *1^1^ C^% C^Sf^ ^9 

c?i^ ^1 *rr?ic«^ ^1, ^1^ »jt«6p 
"tlttfii ^511 ^c^l I 

«ftsjc^ «1 c^tf-^*tf^w ♦itc^g 5it*oc5i »iTf«f 

flti, s(^, «r4=T»r*K^ cB^tn 

mt^ ‘iPi’N 
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?C«(T I 5f'<f^ "Biaf 

c\ ^^'®1ll«fl ^c<;fli»i1?j (j)^ 

^(C«(j 9 c»i^ I 

C’5t^tCi0 ^C«C^' I 

C^ f^C'l C?«IW '®t'«5tfl f^»(tsji7?S 

'St'^t^ CJl’^l^fif Ht^l 
^1^ csfC'H 

»IC'?Q ^tCiHf 

I ®tcjf-«t:ei >5t^(f^^ 

’tfC'^C^I 'SfiSt’PTCSl iitc(fij Q fis^’l 

‘’1t?;^5J’¥C85 ‘®tij I 


[ 32^1 in •Hill 

‘'Btn’ c*f'Q?i n? c»f^ ^*itlMfrfc^?i 
tfcffl nssrtt '»t4l i?ncw, 

'■{f^tcn cn^'iii 'siTc^ I 

=?’ii n"! c'5W 
^tc< fncnn ^1 

%W ‘4tc=» ^\ i 

nff 

f^cnc^t^ '«c^T ^tnt'« ®t^t^ 

cntni ^^ I ^j%’f'» n1 njnntn 

ftn'Wcn 

I 


>I»J *nt!%5l ^f^C'® C’tC*! <2{*lC5i^ SI'S?! ^?ii nl?i 

c^i, nfsf c'fra^ siC^ta \c?i ^if^'itc^' ♦tii-(*iNwn 

t 'Bi^'s ■smt'j'n'ttr^^ '5is}^sin 

<ai*j3^^i ^^^(tr^9f, ^tc^ 'SJ^'SJ “^^tw «lf^il1 Wt'''€P nt^i I 

* * * * 

ncHj «iT c^’fcnt ^c*i\ii’i’?<i nf^<il f^wwi 

I ^’f^wcif ‘iwt ^ncni 

swf^iftR fe«in I 'Sit^ ti;?itc*f^ f^9>[^cnto?i (Dioskouroi) 'nfnnl^ntnTO 
ciffnc« *\i'm I c^cjf f’l-f^^sii ntiT c?ni vtv fn*i 

^ti c^tn ^1^1 'if^c®! '«ip^n';$nlcii'ai c^itntn *il ^«<itfi? f^^ilf^csin i 

c«|g eit^j 'ATs «rt^f^nr 

nlai n^'ii ncn i ^fy, nti, a'f ijitv i 

9 nnt^i n^fifi ^isni ^'^ittf i 

'<iif^’fc*f^ ncHJ cntn^i^t'^ ^nfi f|«T, cntnnnc^ 'si^w ^*0 

I cntnnnt c«f^«tf?’fc^ jftn =a5fii^t%; ‘<*Dt%t*f4f i cntncfn 

c?itnnt!5c^^ «it«t’tj '^ttcn* I 

c’lPf «t’ifnnt^«i5 '9nr<f '9 5i«t*tt«rw ^5^^ cffnt^ *ft9?ii nfi i 

'5rf5t^ tffipiNB 





-?l>lt?l^ -^^H- 

f^®tc^ '»ltf>I?(l C^^%5T I •IDt'ft'il 

'=rt^'s 

*rtw I *ftij?, C5|\?, V5t-i(, ift'J^fB^ 

'5(*i*«fi ant'll '*^'•'^1 

I «t«fcsj 655F a 

'a^c’Cfl ^1f^t5 ''9’?H Rc“l^ 

jptsf'^CSf »ilt *<t ''a^s<N#|^ fk.\ rBf^<?,Jit- 

f^ntcsf ^f>i?rffw»r i 

W <•[«? WS(fl 
afjj-i^ <isf^ll «{tfjTyr I ‘?iJt«'3*l5i«ctf’3 
‘ilC*i!8fB^tJjff|’ ilt^f^ 

CfltC^ ^H|t^ ^SJI a, 

"C? «ill, 'i<»f 'ftcF»fC«ril «lt>lti:^ 

vn^fB fBf^<!v»ftf^®ti:si «}ift^r 

i” ^911 ^t^siJ »ft^nf^f5w '^?JK»r’3c^ 

fi^sr 5?taii 

'a?is(-f<»tw^ CT if? 

«f«t^ i 

(calcination) «tfiPlt^Cl?l 


?rt« 

I 'sit^fWwtf^-lt^lJf 

«rNi8^ 

•iti'.'l 1 ‘?!CTJSf^lJlf^i’-3lg¥tiI 

Biii’itf'fa -sfsjn I 

W.'^ 

<155^:^^^ c«ptJi c^t^ 

I 

f^^siiH ’Ifni ^rr? I 

6:ii.»ltf^ ^|»H1 

I ‘9lt!P;f«^1’ 

5fC^ C«t«f ‘*l'5«t^ C»f^ V{ 

I’ 

fla^ nciR =!tBt* >i5i* “fiii^^ 
c^il?;*tt^Mt% ^=rf* 

CTtC^ 4«11 ?ff|1 
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«fri< 


r 32VI 10 ^ 


’Jit I ’^t^il 

^ViFnC’f ^1^151 «ftfM^ltf^W C6^1 

I ^C’f C’l 

Wf»l*^ ‘^’I’T’faisiTpii^r ^grm i Jit 

|3JC?« 1557 *l*x5l<, '5(<i<, 1500 '®l5f^f^« 

*t1^f«fn ’ft«^[l f^i^itc^ I t^l ?tc^ 5ICJJ ?ii, 
arc’?? <fr*f?’r?pt*t ’tc^' ^t^’tfB'® 

'«?C«(? ^C^«f Jlt 'SrC’?? 'Bjg^U ifH(t5l 

I ’iirfc’f? »rf5'» 

v!]?*^ ?t?, C5l\5 '« *1t?«f'5C'S? 5}f^» «I3lt® 
'Q?W? f^a£f«i ‘’^s§5tf-^'«???C»j’? «CB«f 

Cfff*ic« *tt«?1 ’ll? I 

ar«? ar^N’il? ?5ii 5 |itc^, “?>rt<c? 
'«?CH?l ?3?5t? »r^C^ 

*it?»f *i^c?i Jj?* 

Cfltntaftv «f’!’tC*f? >l«f^TC< ’il’ll^^’r 

6’!I5, Ji?*N nlf 

« ?§ ar^ *11^ I 

CT W mH ^«rt*fj Jl?* ^t?tc^ C>l«f^CiP 

f^C9 'Stlf’I Jl=«P'3 

I • » • * '5{'(fii ^tut? 

f^’fl ’pfinlfw Ji?' Oi 
!??? ^?*N nft^i ^t?c'» nif??tff ’it’ic?? 
c^?9i 'st^t ^t 'src^ 

5^Ff??tc^ i” ‘?c»iajf^t’jf^’ -src^? ?r5fl^1 
arc?? ^f^’Pl? ?f«i?tc^’r,- 
“«rrft 51131 CTt >1?^ «rr3f?l? <2jBi? ’ff?? ?1^1 
«jtf? ^5c?i ^ftc^ «Trf??irw i” 

c»it '«?? '^1?T? arc^ 

?fj nttfllC^ ?t51 '®llf? f^C«f ’1?^’P1 ^f?c^ 

*rrf??1fti ^t ^?1 f^c«f?l •tD’Pl 5ff?c« ’ll 

•itf?c»i« f^’vlirt’f ^f?c^ sfr ^'l^i 
^<i1t *tfial*i i” 


Jit ^c^r? ‘?>i>Tl?' 511?^ Ji’f^ arc? 
ft=l »ft?f WlC’HJ 

’rf?^? f?c-f?»ic? nr?^& ^tsi 1 

ar?f*i c’ttf<’^t5i^ gi?i*rr-?^i?si'?r 
<2(^cs{t r-l? Ji?*v fi^? ^Jf^ilc^si vii?*v Jit 
^'I^C^J C? f^ft '»l3t3> 

«f5f9i« 2iT?Tfn^ af??tr«r ijtc« ^w?f 
*i*ar^ I ?1*!l?f^?5 

«}fe?i? r???*i >i?c?t “vii?* c?'i?.i f^^isif^ 

•fps^Jis^? fii^5 ^t^r? ?it| i)^n ^f??icfij I 
at^C-IC? Jl?s^C^ C’tlRstflBl^ ^t^^lc^si, 
“c?V'^>i'8* ®Nl ?5r*rt?: ^c«1 5(?1 r 

C’tlf^'tflStC?? Jlt »I?fST '^1?* ^tU9 
t^1 c?1?fi ?f? a Jit *01? ^?'»^f^c^ 
'STfsir^fiJ? 6^1 ^-t?1 t^?1% Jl?* =!?1? 

f%^C5 t?1 bf^C«r^«I I Jlt^at 

C’ffR'5ff5l?C«f 'Stfl’l^c^? «fgF C5t&CJf“!?t^ 

‘?*i*ifc?'? ^^sil^lsr f^*l? ^?1? 

^f?s(1 «[tcw C?, t^tt^ 'Q?? f?*l1c? 'SlftPfC’J? 
?3??1c?? f^cttt ^laM ?1v 1 Jit^c’T Ji^Sl 
^n\ ki^c?Nj (.? ^ittc^fsi ?j??tc?? f?cw*f 
f^c^ra cmf?^1l5l^ t5T? *59C?i *!”«:(< 

f^c^sT I ^ff^c’f’ic^ 

5i«>^ ?f^?i ?4?i ?pft?lc6’r, •■ 

JiJjci! Brr?c« 

c««j: (Tp’i’s ^if^c^pc’ji 

f??*v *15^f??5r 

c^r^.if^ »i^1«rl*N c^^•s I 

«1*J19I mr*! arc^ln '«[fC9il5Sll ?;f??i ‘?*l»l1?'C?f 

^’il?1c»r aic?i?-t “i^l^c^ ?f5'» ?fit?i ^?ii?r 
^?i ?itc^ *tic? I 

Ji^cn? «RP ar? *i1«r'??*rfarc^' 
a^sfrc^ »iiv5fB CT\f»i?F K\^ 4?^ V'm « ▼t«»ni 
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I ^Hrt4 ^ -Ilf'« 
fft? »ffCf Cftf ^^Jitai fC?f ft^ I 

«ilt <lff 4r?*l^?Cf (5?f-»l*vf^®1) 

f®f« ffllll I .Sjfftcw ftf 

?tcsit^?| Clfktf f| 

9t?rM4 *1^*1? I 

c’it*rt»i^ ‘flc*is»itflJi*N>3Jc?'’ «r«(ciit 

c^ f^faa 

jr*n ‘sfs^pf ^rlwtBfi fft^il 
i<i^ >5r? fSiftp® I 

4{Jfg 

^it^rtcifts' ?rsi^ Wftf« 

ClfGllI I ®tcsi^ ff^ 


fftp*i fCf ^ ^ ‘ilf'wvsjij’ 
^*rf1 fl I 

‘iPTOf f tf f *1)^ ^Cf 4 «4*t4 Wtff 

^f'Q tfivm *ff i«fn^4 «Tlr9rt5f til ^441 

‘i|*lt<l’, ‘mff’, ‘I4tf4’, ‘4*rt4f’, ^Vs ‘if- 
44>!^554’ ^P5 C»tf l^tCf ^ ^itCf I 
ft4f ‘ill ^cni «rtl ‘ilf^tff 
.?tc44« ^c@«r ««lTtc5i fii 4ttr» *ttw i f<, 
ci\’1j. , Its ‘ill’ csi\^. ’itoi ‘ill f«f5 

«(t^l flfK 1 «2|«II %f 

C^fRc'Jf Itl, f^l l“Uf «f<stcf s|*fl 
iRlI fflll ^ti^tl ‘ill 

.5tc? ^lltCf I 


l?TfT ta 474^1, C5TC$| fRT f»f5I, ff<4T Pt^fT 

JltiJCf I 51 t:t;C 41 5150? -rff 4 Ist^CTH SICIT IRIC^ ♦flK to4 C5?T47dTCf f RI 

5nto ^5nOT4 4STC5 *14511 fis*^ sit:?-^ ^ snii;;^ R4 I srR;;^ cAf^nff 

^*t4 C4 ^♦iiiT4 >1^ c4T*fCfl >ic«r? ^4Cf, at^vf 4sc?iw, ^ snifc® aracff^ f;h 4C4C51 

5fT?i;4 31?®f “iT^4 ^Ishrt f 1®I474 5imT4 «f;4i:4* liC4C5 grsjf!, 

*f;C4^*fC*P ^fC4C5 'OT^T, SRST-I C5iTW4 ^^C4 W ^af7*f C^Hf, *IRv4 C^ll 
aC4»I fC4 t4-441TaTC4 si;^ 44>II W4t5f ^41?4® f4CI I W 51T*RT4 ‘il^T 5W ^4Cf— 
®T4 5i;c*nf « a;W4 «i!*if7s-f siH;;tf4l wl i 'sfcfs 4T4T ‘aI—> n*fi?T4 “i?f <0 fH 
CfCls iflCf4IC4| 4f‘B® ?C5IT ^T4T '5fT*f;fiT^ 4;C914 STsl® PfC»f <ilf fC4 5C4 4 |st i 


44l»Bsn«r 




w: CFtrt *tc^ ’itfSfl ?*i 

« ’ft6 f^f«9 '»it®t^ ¥fc»i1, 
•it«rtft,»iH <[5\cf ^tf? ^ts(1 

c»H1 ^tn I CT 5f5 ^*•'^1? 

«fMt*riJ Ttft «1 c«H 

nift^ I *tift< 

I C»l\i^^ 

WS^ ’ll*! 

^ nft? I (?!\^ '9 *tft<*i«t« ^1 
Vn*>I^ C^^t ^I’fTtC'SCf *ttc^ I 

CT<rtwl «ftsi*i fwl <*1^ c»f«ttc^ ®it«i ^lf5 
«rtHtS ^ I 'ftwln m 'lVf[ *Hft< 

C9l\c^^ 5lt*l 
•frp I ^I’RI 

m c*iV? '■[’511^5 'Q f»iatftf^ 

^11 vil^ f^■^» ’ftfNt 

^ ntnj I ^w Ts ar« 
f^t? »PS!^ ^ *ifiiw *it9ii 

^ I 

«rtTr«: »itp«1 
^ I ^f^ti 

^ i c^ 


f^Bst^r'«'ST? isfaN 

II t^fil? Tlt^ 

(1979) »!tsit^«^ II 
( 4f=flPtW^ *1^) 

Vs ^ ?(*l f C« ^IW 

^ 1 55lf% «t^t? ^TtTtl *r*:[< 

v\ I sfar ivvi« 5t^ 
(Mn\ • 

«(?{^ Sfl^ « 'S^Vs *ltw 

=?ti:?l1 V ^®fl =W1 

^ f<f®« I 5tr5« 

Of 4?f5 ^N-nin »ic*r ^fwtu n*N *r:[< v\ 
^csi'e B^c^i r^*f Ttc=^ I ^ 

vii^fS ^itn^tll «it’?ti;^ V 

*i-^5t'^»i 511 aft^9 5it^j 

nt 9^1 ^ I 

^catf v^\ «, %t«t^ ^1 

Pt9lt^< fhfmU 'St^tC’T f*if^l, 

But53p[5fl, I 

vnt cdc^p H+ ^tsw^ 

af^'K *tfl«if^'® ^ I 

M 2 Si04+4H.0H -* 2M(OH)i 

+ H4Si04 Si{OH)4) 

Nr(Si 04 )s+ 12 H. 0 H -* 4N(OH)8 
+3H4Si04 (3 Si(OH)4 )H+ ^tVO(9 
*tfiii|t«i 4t?tc9f «it'i4 c^?f 

(«ii«t3[ *rt«(rt*t«! 3rt^) JfNrsi *rrt 1 

H 4 Si 04 -C¥ ^1 ^ «Rll 

aifant? '4f5 
BTOI nftti ^: 


332,CTnrtJI*rt^.^tiff1^1 
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H4Si04-H,0-H,Si0, . 

'ii^v »it«rti*i 91^*1 
««I f3r»w «f%Bi *itftCTi csd?ff^l%ft? 
mi (H.SiOj-H.O-SiO.) ^1 

ipf I f^CTt«rc44 'fliMt 

514 Ttfr ciW I H* «rtlC41 , 

^csfl ^Rs«tt« 49 

ficitfl It4 c«4 'Sltw ^«r*W 4P* 
4tc4 1 H* «rti:4i m 4W 
9TCT1 5tT4tttJ 411 ^'<11 Cf^tl 

4tC54 Cl H* ^9W1 ^5fl1 

'«[t«*rtf%4 «tl'®4T *ttci I 
vil|5C*l 4f%4tl C^9ltfl« flltCIWI 

»iW WtPfl ititifsWf 

*rifN 49 I 


fvillfft ri4t1al>F U1 Vrt Itf I t'WtW 
A. 9ilfl» ^ 4W *l1t11 «4 
5 fl» 9i1C4 '4’5fN ^ni ^ «4Jf$ »W4»tC1 
»r'4t*t4 m\ ltl ltC9l i411 4JIF 4W 
•ttCII f^9^^ t4%9tl fC9I ^ ^ 
^CW4 *t14tl1 4t«OC1 f^Ult fm 

flltCW ^fl ^1 (f5ai-4 ) I »«W1 »RWW 

141 41 1: 1 fl4lC19l I ^ 1 ! 1 

fl4tC19l I «T!^1i4 9^1Ttl 

^cii # ftfiRti m ^NCitlin 411 

4«1, ltl 4C9! f4lt^4 firai (1:2) 
f44t«9[ ^iflr 411 1:2 f44lC1C9|1 ltl 
c«f€i1 4WC4 •ttlcitf^ittl? I 1:141U: 2 
fjRtCIWI t4 »I*C4f^4 4C44 lltapci Si-O-AI 
49* Si-O-Al-0 Al-O-Si. :44f5.'*4t1 14- 



C49rt^4 ititi*f4: 

Cf4 4[9C4^ 1^41 fint^ 

Cf«ltW WJ 9Nt«, r*I^44 41^5^14®. 

H4Si04 11 (0H)4 Si44f8 5^1 [fSa-Sfa)] 
fits wa I ^iT*3fif4«ti wi<i ^i«4 
Fc+++ 4%«tt«*4|1 ( OH )«Als( Fe,) ] 
C1^ 4rrff% iJvn [fw*3lb)] I (OH)4Si 
W1 (OH)e Ala (Fci) *11*11 



1*n 1J4 Si-0 -a 1 41*x Si-O-Al-O-Sj-41 

444 ftfelt9I4 ?4ft4t1 

*^1^41C44 4C1 litaKi: (Si-0-AD« 
« (si-o-Ai-o-si),. 4^ ^ *nrt«J|. 
«it'lTl lf^ I Si 41< Al-41 >KW" 
OH (ItIC® (411 41 fl) C1C4 
fl^V 4C1 fl4tC1>!f5 ^11411 mn 41 
41^ 1^1 *nnc<1 ICf fifawl 41C4 *ttci I 
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32m 4^. lOH 


■ (n'-n — 

( Si-O-Al )„.npH -» [ ( Si-O-Al)..OnOl+n'-n ) H+ 

(Si-0-Al-C-Si)n-»-n1DH -* L (Si-O-Al-O-Si ).(n'-0/)]+ 

( n'-n )H + 








J'OOOOOOOOQD 


Su’*0-A4 



tfft^ ^ *ltRI I Si^+-iR| *lf9^C^ 

^ Al”+, «tC5i*t ^ca, 'Bi'irai 

AP+-ui^ *iraai:^ Mg*+ 
li ICT ^ ^ft'^tsi «t?J 

^1 cw?, 

A. (Si-O-Al)* [Si,.,(Al) 

(-0-A1)],- 

B. (Si-O-Al)* - [(Si- 0)« 

-AU,Mg]- 

C. (Si-O-Al-O-Sr* 

[Si*.I (Al) (~0-Al-0-Si)*]- 

D. f Si- O - Al—O—Si), >> [(Si- O'* 

—Al*.,Mg(—O—Si)„]- 
Ar+ « Mg’+ « nfa^itrtj Si^+ '« Al*+*caf 

•rraw, 

«« '•narsr ^tB i 

1%^ ^931 CT *ia fsimcfl«r 

•lilwi «i anew c»i<il ata ca 
Uarrt C9asi*i'ai [a^a 1; 2 *ntcsTf^- 

»I1^^ ^ •^€al 


tew 11:1 c9'«^^t^clJa caiilf 
faasi wi w? ’ll asil 5C9 i afl 
(D) *iif!^a«i aci» «1 aw 
cai^a fas»tca»f aca i 

(C) ’i&w laatiaai 

al wca I fwaltasi 

cai^a mi ’i*rj ^ai aa i 

«ta C9t^ fa’HHw fafaaa 

ms *ftta I w 

•ft'cal ala ca^R i 

>iTrar ai*rtana f^tcaw»«t1 

^»fta aw aw «ratar9 wtia aai, H+, 
K+,C^++ arfa^ci area 'm*s 4i-ta 

«taTfi ai I aaia aataPF wtaa 
fafaaa falania ^taaiaa aFcai aai 1++ 

Bitiwa «rfat9 aefe ^aa ^ 

aa I cara^ ^a9«s fsatcaw m ai 9«rta 
3ta)9i ^laaj tafa^nivifl atai caw 

aT(< aw •T'ca ari i anra% 9«rta 
atw *ifaat*f9 aa >rratcaj H+ 

'iatiH arm ata caaa atataa ’aawfa 
ca»rta aal aai Ht ^wa *tftata pH 
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pHiH<m WH1 C«IOT fiRlnCTfl «3rf W1 
if««i ^t»i ^ 

*tw I ^ 

<*mc^ <*ii:«t«R ^1' 

H* ^T?tl *lffC<5 *1CW 

’iftfn*! ^wpnw fifJWl : 

C f^^ItOPI ]„"-nH++nB(OH:^ 

^n -nB++nH.OHB+ 

Na+ K* ^ vf?C3i ^'ng'Rca’i 
'm .[ f^jJiTRisT j—„nB 4r9if?« 
pH aiW^ =<Fsc^ I c^si!?; 

[ f4TtOl9I ]anN«+nH OH?* 

t ftTfcW ]n - nH + nN«OH 
NaOH ^T?r [filsiT«5i3„ - nH+ 

pH I H+ 

«I5 C*l«?1 

Trt I fifapsi ^31 

^T'Q >r'5if5'i ^ *tt« I Nf^sni 
ftfaw f^>rr.a^ fijsitsi i 

<Rt^^ '« *ff^sTtC*fi* 

f^tC3W3 ^t«'3 4l“l«l 'siiTJl 

5fn[l ^1^3 19F ^Siftff 4f«T«“*rt9 

^Wl pH 

»l1«fBl*ri: 7-UJ3 
pH *fw c’R!? 

^*15 7-«il3 ^51 

pH*«fl <^5^Taitfl <«ltc¥l pH 7“iR| 

CT% 4W ^<«*rT Cf<(1 C?»l dr«H( 

'6 l|in citlf ^111 WOTfl >l*N"»pf C3Ff^^■r 
^nf9 5i«rf»Prt> «pf 3ti4T5» 


^ «r»ifw 

«r»itz?T:'» CTftc? ’ifti 'rttl* 

pH «i*rpr ^ 

^91 931 vat 

?J9, pH ^* 

srwit ^ *i:? I *iit 
CTW WSW 

*tfl^t«i ^sTrSf 

W) *icf f^^FTBi «lnt^ I 

vii^t^l CaS04 (M^*ii«r) «rBi^ 
f<fjRIl ^1 Na+*C9r Ca+'*' 

^91 3WC« *ltC3, 3T4Wf4l»lt^» 

«{t« pH-3 «r“m 

ta «ltc*l I 

^\^ 1 i pH7-«iI3 t? ^ *lt«rhl*l 

ff3^t4 ^ I *IW 'ilf^’4 

«IF *ir*F 'f ’»t9«i H+ ^3C43 

CT’ISI K"^, Ca'^'^ 49* 

AP+ ^13:=!^ 

^I»f9 I v‘ t C-lW'^ ^ ^ 4^^ '?l9t^ini 
^tc*? f939'5. 1 pH <ti-i^ ^3rr« 

({»7) 'stHCW 

9«I1 K+. C„++. M/+. Cu++. Z.** t«ltff 
>fiHl9‘f«: cspf »ic«f i Pi^c^ii 

5^Tf«r ^^695T9 cJFf ^*0 c««iP|f 
»i;34 «r^Tf ^f’t cn^ ^ ^T95*«fr «ttiC3«l 
^?c« *iTC91 3«fi '« 

»lt51C»&.aF? ^'C19 *ic«f ^ *I1« 41, 

^n*\ 4i*n4i951 49134*1 «r9^ 4tc^ 

49*n ’J^Tf? 4T«<JC*I eaWTwmi^ Wf49«| 

4fC9l 4W 4T4T944 

fatani 45H i CJPT ^*5-19 ^1»53t^tW9 
4 W ^ *rtC9l 



m 


mrnthmr* 


[ 32'ii f?, idJi nm 


flPW * 1 lCT I ^ ^t*i 

^ctI? I 

pH ?ff 7-«<ifl ^t<ii «1 

?>p?fd»n ^?«r5rii *rrt i *it^ (gfc’jtc’te 
j}«j|t?& 9CW nfm I 

« ’fits stwtc’fu 

^p<il ^Hj 

CntfeWfl ^t*I’T*iai 

^'%¥l •iC’f SJ ?1 I c^f. 

C*I^ 

^ >lt¥t^*rt: cJir **ftc^ <ii^**ifsi 

»ittf^^ I *f® ^* 1 = 3 ^ 5»r 

*tf^^ C^«fiRt^i» f^tc?l5I I <if*i^ 

nrr«r?ii:*t *it^?i ^ti, 

ftsriJ »n'^ 

■!l^ C<iw C*lC|f^fltsf 

^ 5C3II f^’ifi *tf<ii|i«i 

T'Wt «ii^?i*{: iii?f5 *IN^ 
’flfcifl «rPltCTl '«T<sr®t’fC^ ailfBfl 

%5 ^Tfcsrl ^ I 6 t I^c?l vflspjB ^5f, 

w I «sr»i'?=ifi» «®f*i’*ffl I ^<r*r % 

«ftW 4|T« < 1 PI^ 

■ *rlai«i *itfl I 

5W1 ^ w ^asfTit »it« ow^ *itar5l 
ft*! *rrt I •tt’'^ ^t&t^ ^18 

*Pff W W » »il5 i|fJT 

n< W Itw I C*tcttf5[ltf ^ <^'»! 


W 5Wtl ’Jrt sT’tfi^ ’foo »t*t 
ffn «l*l'?S!f5 ft^M ck*» Cf«1 f»I! 
vw 's *rlaivi *iti •iWn 

«fC^ ^P( I f%iwf H*! ffH 

^»rt?i *1111 tfi»»isif5 ^95 iftfMiw 
*pr ^ 9M itc«(i '*t»w*ifN 
5F1&I1 *111 *iticii ^* 10 ! c^cn^icv 
•ftw, Itciy Ktltcsrt 911 91 fl I 

19^ 41^ Itaivl 99 99t9 *fft<'e 
flf^ 9i1 fi 191 Clflltl *lt5iw& (BaS04)® 
9t^tf9fl«lt^9 r9^C9lt9 t^Jtfl I 
Cl 1 K*ri fliw ki9 911 9 C9 

l»n ff I vfl^ltaj l‘^^ifl99lt& 

9t®tl fitftl fK*n 9fl9lf!l 

f5 fe91 (i: 2 » flltcisi 9*rtl 1 «I 
'lt“I 1 ’*11 itl ' f91 'ilCfl IWJ 99 §9tll 
19C911J191 911 191 I flClt^ %lP?f 
19T119 9119 9911 lt9«(TC9 ^nf99 

C9C9 19C91 91C9 9tCl I ftl 9«ftl 

9tfl99 99jfl9 IW il^ 199 99 ^5 911 
r99 ^91 f^tWCll 9tl vi}9f5 ftc -11 fKll 
911 ^C9C9, Cll5 ^9 99 9t9^C9l 99911 
9t919C9199 lttr5lC99 19^1 itllCT 919189 
111 ClCl^ f911ClC91 991919 91991 %lfai9 
9t9tl 99, 99 'il^ 91911 S*ll lt^C®tC99 
199t iTltClJ uqifB 9f9f|S f^lf99 f^l9 
1591 91C9 ItCl ( f5ai-5 ) I 99UJ1 §18 9*rtC9 
if? 9l5t9lf^ ^C1 ^1 111 91 1C9 9C91 
flltfai9 f^9l9 ^f 8 9*ftC9 559 II 9t9 
CkH Il«tt9 9tCll 9‘&^9^991^fr 41919 
C9l91'^l Ifilll 9*f1«f9 *fl"9l r9C9 f^f^ll 
91^Tlt 9tClf| f91 *fl9t9 9^*11 9*s"*tc4 
9i:C99*| fin 999 4(1191 9l9 9C1 I 01^ 
^I’lll 9119^ 9«’^1 *lfi9C& 9iC*I 9W5 
9-^liC9 9f^ 11 91,^9 ^§f^*!lif%19 



fw •fill I ^•M tmm vit«1iif iw wr »it^ 

1WJ nf ^tcfi Tt^ , ^nr *itf ^11^ «99i«i diffif ^ I 1^ 

^ I ai^icn tfWPwlJ fiiinffn ^^jTf ^•»tt?«r ^ut ftf i 



fsj 5 


«•! «nrt^ I '■nTjti ^•rt«f«i fttcii- 
CW!f ^^4Y51 f^5I^ iH<,K «}»r^5|f5 

I 


•p 

f6a5*6 

V«*v 9W1 «W-N f^l 




^j^5t9 ai^tm <11^ ^ c-rtMSf I n^f^jl 
: 1?%^ ^9rt9J c«iw si*&iifw- 
^Vi\^ C5F? «rx»t ^ 

H+ »j«pf^<8! ^?ii ?if I ^:*fj| 

<il1? 24 na «lf» ^01 3(XJ*400®C*»« 
^1^1 uit tfifent? «»sr f^^ 

^ Uil5l? C^l^cj- 

Wt 9\fs ’fw I ^51 ctt«R : 

*ffii% sitartt 

>l13w fHftw 

I %tc?w C«C5!?I 3|ll*»1 W 









wt#(^ ;^Titft c^*\ ^ csw I «n:*ni 
ffTWl C«5l *ft'Q?l 

^ I 

ijcw *ftoi ^i|-5i I 

«lT*it«: «i!i sics<)^ «(^i» 

Cl *'c? I f^i ^^r,U 

=» I 5if^ 

«lf®«r8i (.^i- U- nsla 

« «i«t^ *i5ij^aic*i m^C'i i?c5i 

'Itfi C«!W 'sjTff pisit^a 
ismimi tffnij c<ic^ 

^ac^if 5if j ^ai i 

^'8jTf? f^f^a ^C5f *itc«»t f5%« ^ai 
at! I ‘ii^ ^sar'sia *ta**tal 
fsi^a ^ ’fra*ffi^a 

^*itf«a' tfj'itcaa i ‘S.l bts ^af^g)t*i 
^<!.*t^a »i)^f5 f^it“t*<aic*( 5t*fj 

^1 « «iia^ '^a ^H-a^ra ca?! 

*ria ^caii^ i ^Ha’fa ^Htc?c-ta TjfsafTa 
<8af^*r vaa* asfc^a «Tta^ *f?!fl ^ca 
cat% fa^tn ’taif% ^la ^ai 

apKi51 a^ a«>*icaa 

^twfa^ta ^%^i-fa«t^aj *i^»iac'a' 
^cacw’a I ^^f«f5a f^aaa 
«iit «Jaai c<f%al *i'sa aai ^sca oitatg 
asitata ca^Pi^Ta c«i^fa5tn ^itatcJfc-i^Tai 
4l^1ta al5^^ f|^ 'aa*N i 

w cai^fasft ^a’N it^a 

afasa '« -sjcatcaa ’ic'f acag ca^, 

eft^ fafirl ^aaTiaa? cat acsi 

4iwfan ai aiww atca f^i a»tcafa‘ 
fta fawtaa’srs »aa? atarfin 


faomiaiBaa f%f% to ftalftv ftam i 
af^’^ta ^fasttaa *15*^1, ajtai *11 ai^iaaji, 
cjT '« ^ta ^acaa nfaffa, 
ftartcawa 'e fafsiai w 
maa-famaa «raTl, ^^nv*i «pra, 
atfaara aiai «T*ifT, pH, a^ « TO TOl 
^a; inp«i, w «r^ta faaca aiart^ 
»ajJi*sJirjf aca cat^RTO •i^f* ^ifaasnw^i 
TO1 aal an ca »at *nfaa 

«can a^aKM >i^aTO ^rtcaw aw-t 
alia aca i 

^r««i »i"^ ca ^ajtfa ^ai ^ 
«tc® fa:aw5 a»il ata ca ^f%^1 aff^t 'a^tB 
afjSsi a^aalti ^*tfa‘f«% acaj cai^np 
^tara fafeiwfe ^«ra «j}atari 

vaTOl 'Q 'wri®, ai«3jal, 

Rf«a a^caa H,tcjTc«Fsr, a^a^at*! »aa’N 
a&rfaata e\’t t^jtfir a^^ta feaca 
aaj ^ai ^a i sfaa an '« ^%TO to 
aRi^^ca aja* ^tcaF ^%®«ftapta «KanT^ 
calJTcas I Jit a^^ fa»tiaa ataacaa 
acai fata «ifal «5a* ’^a'Na^ fawtcaa 

"iWaca »f®*ta s^ai fanwc? afaatar i 
sjt^iwa a5 Rwt^ «iRata ^itaTaTO 
5pc^ faTO sit« TOcaji aw-i: 

R«tcaa ^W-aiita[a fswirfsii TO 

j?cs5 I a5^l ansfj, fawR aTO®* 

tfitcatfa^ faai a^siTO «saicaifaaR®ii5ia 
m ataaata a^n^ia i 

TOaata ata^ 5<l ^ 

at^tca Rifa?! nsr i ^'•a a.'^a acaaTO 
^aa fa«a to ^t f^fa Jsa-i: ^paa ani 
« I Jit w®t 1 'aaifTOaF amatftf 
Rua^ nttia aw >wa toi i 





^l—CT ^01 ’tPP ^C’t 

IW ^fN«it^i 9tw«rt4^ cfl’hJ, ^^fl*f, « 

CT #W 

®t?irn 

«f»rf^ c?a ‘fl^N ft? ^ ’fc^ 

^ ?55Ift?ftsrf? W9 CW"t 

fnjRf?, *11%??? ?j<ji <2rt*p»in 

CT^ ^?ll?f*t f1 5^^ fftf 

^f«9 ^t^tcw? ff?W? 

frtwtsT Pff I 

50 ^?.jni ’irt'Q uQt ^?t ?w^ ft^j f|9f 
ff»r?t^ *ff¥ ^'p fq? wtstw «Rf?tCf 

^tfrsnrtifi ^?t?«fir ff-irt?t?, 

'Stf9i:t? « vij^lt^t^l? fn 

I U% f^tCf Cft wtft^- 

fif5j «it? ^mc« *ttc? ST11 fsfil f■N 
j^tc? ?t6^1 fVf ff f 11 

^C®? m CfW >!t?1 fft? »KW fflfB? 
cm »rNCf(«t ftcf ft I m?*?! m 
^(ni ^tn <iif5ft? BC9!cwm*ricf 

ftcf ^firftwt 
f |j? fff ••fti? i 

fft f'^ftcf ffVr?tf c«f»rt? 

ntfW’ici? tfffT^ipr ^91 fwi 

fCTf c>ni?fffl> fc? 

*if«» 5ncf I ffti ffilJ? 

m I fftf ^ •mil m f 1CT ’X^^fcf 


cm* 

f1 fttsrtwc-t tfiCf-t I ’T® 40 ^ 50 
^Km f fl? ft« W9 *1^ •iCT Ig 

fnr I f?t*ff fi? ^f^irt?t? c»»rf? vut 
•rfir ft?i cfRi cfmfwimfS 

<Hf^ f<*ni «mi 3 ff»rtcf fc? i 
?'t3itcf ft^fit »fwt? ftww 

cK^ar? 24 f^t? *jf? mi 

9f9ft? W5:*fral -sit? af^tf?'® f? fl i 

tfl '5(^Tff W9 ftumcm 

18 ff9f1? 170 Cf 

l?t»1 •JJW 1973 >rfC5I fJtftW 

911 I .Ij ?TTrflT«fB? >lt?^C?T fwt? 
•91^91 ^i^'® 26 

kij^*N ^it^tcflRj ^*1? ^!C-ni ffl 

(fit? 25 ftf9r ift< « 
250 ^i» «J*I^ m f1 
*ice} 20 5t«1? 40 i^twT? 

ni^ «r9i ?FC? 

?p?ti?rr? fmu? I 

^*1? Jiffs fTtfltf f?i5?,fTrB 

^«t? f JRtsi ft?1 fSf ffT? 

fkf fc® fi ^rtcf I f?i f? 

Cf. Jl? ft?l fT?i®l 

^T^tCfl ?tCf Jlfl f.'^fT®! ?[n9ft9 

595) Jiv? fcf I 

Jimi ?jnitcf? ®nfl ^c« 9i?f ® c?9fnc' 
W ?r®«f?t<f? *f?T»li? Cf1fTc?tf f ?1 


•tft^fNii t^, tfftftmi mw» fl%mi-700006 




4^2 


[ ion 


* 

c^ ftnti. ^ ^fwin ^\ I 
’ntntwn nt«rn^5i *rt5tc®3 c4stc«i 



■5tnt?<Tl-5’t^ 8 -^rMJtW 

1—^^tfl’r, 2—c^, i-jRrra'i ^jtatw, 
4 - •fr‘>j5 5 - >iiaicw«, 6 f f^Tf, 

7'—^1C^T?I1, 9—3ljtc*1C8K 

10—1isi*rt9i ^rtfltw, ii-3ii|«R twTMt?, 

12—*rTC8i^ 13—’^it^Tw, 

14—15-^*ntT'Jr It— 

'5inwnr^,i7~r9it^, 18— 

nirntw I 


if^vtll • 

nftu *ftc» 5n« ncf ftn ^ 
^f^i? '« ntsum cw»rN wfiK^ 
CT155 ifSI C<r811 ^ I 

’tc® c®t*it?i ’ift^ssrt ^ 
ntr® ^ 4nn ??ct 

viprsr'5t?ii?i<t 5^1 •w 

=Tjt4tw n(?*i ^ <? 

TtSCS WtOltB^I 987 I 

ft5rc¥ m9\ 

=4mtC¥? ^f*t¥l 
¥¥>lf5 S|ff*iw ^'^ 
<3 ¥f3l^t«T? «rff ^ «RR|®aWv 

^ 7^9191 ^?l3I f^®T4 fiftl 3 ?t^9l I 

3 111^91 Hftnw ^ ®'lfetfl&tW 

4 »r%® «r»i JifrantcsT 

5C9f, ®C4 «lf® 1 «f® fiTt® 

c*r: 9C« <2i4tR® «fc»ra ^31®^ ^ «rh( 93 

^4^i? ^1 -at® ^ 

a^rt^^rtail 93 ^wt?! i ®1c®^ 

»43iin ui9fB 20 

a^Tf?® ^^C9i ®9rv5c«iii ^«®i ^<pw 

aT!i 2 6 ^tsp I ¥4® ¥<ri 

f<W54l ^ ^®l-^f^ 5 ^® 

5C® •ft« I ^flT®1 ’qitiit® ¥11 20 

^ 40 4tf1® ®SI 

4r>i®9i 5 c^C9 10 

*iT'fe?it3j I ®tnc9! C4 »ra3ni^ 

®n*K¥ 35 ^ 40 «l^?r ®tr 

9« nw f45W ®?C® *ttRI ^,®TOr«Wt5W 

S'? 4i^f® ®9! ®®|^ *itninj wm ^ 

®rtwT^4lc® «i¥ ¥^tn®t 

C®t^tC3I 25 Tfe « ®'t^T5 5 <(fW 
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iTf ’ff% *rf3j 4 «CT 
f^'e CTtstfl '9 «*ti>t? 
tff4t?»r|ai1 ?«f1aFr4 arf? 23 sr'^' « 14 
«Tf (^^4* I 4Stwt C4 
23 9W C<rw 14 f%^C*PF W5I4t4lf4C4 

«3r| Ksr, 

C*KtCsr Tl!4 20 Tl 40 

4t5f^ wjwtfli 4r5t?r 

CW4 41 4ft4t«C?F ’f^ 

>rW4T «C4 r 

4Tt4t«r 4t4l ^?k4lll’i:4 
^??atf4i iPI ^\ ^ 

4*41:^, ^ *ltt4 ^ 4t®C^ 
»rt4t» »r5\4 4^4J:1> I 4lt9CcT ^52ff<^ W5f 
C4nR 4tC4 54^ 4rt41^1 4P9C4? 

«f44IC® iic? 4Jt4t«? f4^t*| 4?C4 

OT^nra fw vm «t^a4*fr5 

^4tC»l« f4C»!4 

5«i >iv4 5C4 ?n I Ttc4?^ 4rr4m 4t4i 44, 
«ra®tC4 5K4 Slftfl-^14^51 

4Wt4 C5il ^ I < 1:4 1978 >!tC9I4 

tff»I4T4 49141% *lf4C«f%^ 4^t9l 4jt4tCW4 
9C49f5 'iFf99t49 f49 f^C4 «ltWt54l 

941 tf{Cllt94r I 

99^1 ^JtmcSTJr 9C?9i& '9r«9ta45 

fW9—^«rt4t? OT^rhl ^^441 9^4 

^ C4t9 4^4119 4tt4 24 ^i? I 

fW %94 C14 C4C9 »lt4l d1ll9t«T 44t4 

>149 WS|^ *1914 *IC4 *rtf? Cf? I CT^99 

94191 4Tl4l9f6 C4 9’>#& 1^4 ^<14 4?? 
C9191 4t4Cf, 91 44l4 4^ C4C9 26 4^9 

f^fiSSr 9C4 4l41 4C4n?, 4lC9 4jl4lC94 
^•nrttPI 49t4 94951 9ft^ ^5jpf-f C9fc^ 
4491^ 999 26 ^ 4lC9 *1)4^ j?l®f4 
9Jl9t9 4l4l 49l4 94 C4 C9l9 44C4 9t^44tC9 


9941% 94lt9l 494 44 I if 26il^ 
^ 1%%? 9t#& f9p84 99 4 jl4fc 91r 
fe441•^M 49t4 94t4n 941 *1^ .4f1 C9l 
914 C4tt94 4l4l 944® C9tif *|14C4 

91 I 91^ 4jl4lC94 §44l*vW 4Wl4fl4 9401*1 
9C49 ?iC9 «n4 26 !JCT 1^4 4E4 

9!?4l9 941 4l? I 9C4 9^919 94l9l 

4Jt4tI94 99 419444 *Il4tC94 C9lt4 49l4^ 
4lt4 26!['a4l4 m' ^«torW 4914^ 
9l9lf49 9142*1 4l9l4 f%tC4 44t4fl4 

44X194^5 C91 9l4 flf 4l904 414C4 4l I 
9lC9^ 4451 ^4124 »fl49 f9 ^4*12424 
4414^4 942424 5F9 4lC4 4^ 9429 4l924 
9^4 9^929 f<I5tOJ 49149 »(4l9C4 
20 C4C9.4f^4l924 10 151&4 49 

m 4Sl49l 41924 I 949 >49^ tfl4l244 
99 49t4ft4 9494 fifl4 994 W 

4t9t4 n1C4 »I14•^ 49l4 ?-<^l44'4^ tr4 ^^25 
f4^l4 '«^S4«12?2-I4 41294 ^49191 4l44t4 
c2l4?94 414244 9424 4'?24 I 9t4l4 C429^ 
f44l244 *3[^19244 49t4^ 4l%4l9244 ^4411 
<4% 4 I 24 524 ^^24, C425^ 4914^294 

41^4 '2tr9 514 4941244 2524 424^ 924 4l24 I 
924 9244 419 f«f49 5«4l4 §*lf4^ 

4t1<4«f4 fl^4l4 Tf9> 524 1 1978 4l244 
f45l4 ® ^94*124244 41294 §*f9J9l4 fl49l4 
Tl4^ 4144 ?n44«% 99 94t91 4Jl4lt94 
C9l4 9f49l 9l29 f94l, 91 499914 429 
1424541 941 949 I 4 I 

4^1^1 145124 49l4 94014 ^ 59411 
^4^4, 2*14, 9441. 4i^, 4144^1, 9®9, 4^ 
<sr?% 49t4 ^*l4fl0^4 94«l4l25 4l4l 
524 «44’s 1451244 91294 ^*197914 9414^424 
9^441 2441 2424 1 ^ I45l4 9 ^4* 

«lOf2*I4 91294 §49191 91^ C4 4t44l4 



484 




329H 1(W v<ni 


«(^:9f Tf^l Q \Btfl Jl^.'ffsi 

Ji9?i^r| 

’‘(t^C’T I »ic^ ZINC'S C^, JIJ(5t ^9^- 
'5t?lt«?[ W«Tr%if»lC^?l vil^^lTai n<»t, C>1^ ’IC’f ’JtHi 
’IWtfltS 9C^1 

^N8?i«tflcTsii I c^stsr 

^1 c^ >i^^“ii ?rNsf— 

^»rNr 

»r^'f ^ %«i « ^»T tfT^Tf^'® ^rs <itw, 

[ ^1 *lC^tB5 ■sy’T^I ] ^1 ;-C511 

«ltai 27 1 T^c^r ^t«(1 

C^, Ifwl '« ®t?I ^*R?l9f5iC« « ^5PC5I^ 95F 

[’ll ^CIR ^1 ^C^jl 

srtir 3 

fysitsnf *it5Cfr-t fM:^ ’tc? ^ck^ i 

C^tCT C^JstC'l «lf^5lt'1 

*ttc?, ^1 m 

c«cw *ffC9 ntcfl ^1 c^if 5ifr»fc«f ^ 

951 9[t»{c® *tt{:9, 'srt’Jtw?! 

c^t I 9tC9^ 9^? 95lf%lf5I9 ’f’I'Bl 

’«rf^tC9^ 93 C^ l^P\ X'^t 

^Itflt® ^t«f C«CW 99 99 f9^C99 STf^II 
f^ni ^ 99 C9tC9?I #15^9 « f4t9 

9fwf<l »r9f% ««^9 9t« I 

1978 9tC9^ CiK'^C?!?! C« F^iSt^lfB 9tC«r5 

*tM<lC«r *t9t^?I 41^99^1 ?ft^^ C9C9 

C9^ 9t9tc-f 

f^srr® 9?t^22C9 C»IC9i^^ C'CC9 26i:-f 

*1^9 9HI«!C»f-f, 

^4lC«f9 9 9^at f ?1C4^| ntcs? 

«rgfl *tfiajtc«| C5:9 C*f?l Cf[t 

f915t9l5 27W PK-^^fl vm 29ci C*IC^«??I 


3 «(pr ♦t^siRPni 9 

16 C<n;9 30 ^f9 *1^ 

^f5c« OR I 9^9 999 
9K9 ?9. 9t«C9J9iiI, f*[9t9'»*t «l^ 9'9f1«f99 
99 C9P( 999C9 15 99 f9^99 99 

C9C*l <41:9 9tCW? 9t%W9 ?rt9I9'a[ >«*v9^9l 
69fl9, f^9 C9t 99C1 ^PtC99 ntC^l ^991911 
^l&U arar 9flt9l ’?ltl)t9 vii9f^9 
20 99 f9^9 <rtPI 99 ^ I 

9f^C99 9t9tC9 9Cf 9l 4C9 
9t9TPt f^f99t9 9flP8l j 9t^ 
C919, 9^(91, 9^9 «r?f9 

9if5»fl«f9?l *t«r C^W 15 99 ^^PI9 

99*tfHt^l 99T9ftC9 C9W 9t*i9,999 

'9t?;sitr99 35 99 f9^W9 99<£t9t^ 
C^Pt 9?t9l 5»JtTfC9^l WC9 ^ 
9Cfl ^?i:9l 9'59 9^*1 599 I C9 99^ 

^Tt^ltC9fl at9^,W5 '5t«9, 9C^ 99t9fl 

9t9irC^fl 

^9iil %1 C^^ 'ilTs 5t9l ^t*N9tCf*!C9 

W9 9« effort? 9¥r’r9l s(t99; 9t?J 
9rt?tC9?! 9l<*rv9?r 9t$9, 

9t![C9 C9^ 20 25 99 f9^C99 

99«<tfll f9W 9lt^sry 4{»I'^ *llt9C9 99iSt 
9f%3l«J5rC9 f9f%^ 9C?I %9 *ft59, 
^]t3tt95l f%C9? 99) 5 ^1 10 99 

f9SC99 99«f^t^ f9PJ *tll ^^9 
9t^fl'<*ri 91^ 1978 9TC9?I STNPW ’TC9 
99 99 9iP ^199 C5tPl?I 99 C9f9, 

99^« C9t9 9t«l|tl 99 

[30^*9 f?5Jt9n3 f^t^5 

9C91^1 C9C9 99t3 CT «JMt9 Kt^tfS C9C9 

‘«C9C?, 9m'Q 9t9 91^3^ I CT^ 9T%39> 
Cf^«rttPt 999t99l 9 Wt^9^ f9f99 
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’fWfl »CT ^ ’twt?5c*t |wfi» C5CS *r?'hr ct ^ »w 


»ic^ «EtlCW I C«fC^ STf? 

30 ^C5 

*1^5|1»l1 ^tCJTtftnfftp S|tw 

•tt^«i ^iw.^ I 

1978 *itpif?r ^rtcjra 
tflon-t ff*rt»ni *rt«>(t9it? c^tc5f «}^9i^^ci?i 
*IW ^wtftlt’ftp «CT 

f^itsr 5? ’fo? 'Qci I 5t ^4 c^t 
^ c'sc® *it9 ^n^f5 f^-ttsjWfl 
«I^#tsitaK5f fs^c^ *rc«f CfCSI C«ffl I 

Wf ^55 <2M9[ 5'G?1 *{C'9'Q 

W9i«fffltfi» i?< «f3 

CT^tCSf ^1 ^TC«PC«i9 5Jt« 

f^int^rN^^ 5? ’fc^ 'eci, jftfl ®c«i 
’rtw«f^ rs{3ffe^ I 
et sf’tF -jfi:?-'®^ pf5 c®c« 

«J«rfC5?i 5jgji elN ^^-*[’ ^ 

^ ^twr^ *tcir «itc»r i jpw m 

iSTfsi, ’twtsft 

’trtCflW, ^5T, ’fCJlI'l’? 

^ ^ICCJ 

’fwtfl 5C9 9t9 I '■tfln^ c^t 

^^3) w^ratR '« r99lc99 'sisiig 

9tf^ *iCf ?C9 

’ftCW9 »l"^<9iC'1 ?fti9® ’PC? 

15 ff 3f J(C9 “t9l (filtl 900 5lt^5i) 

*f'<f *r9« 5P9t^l 9jt9rwil ifi(J 

f^9 'itg glfe K^^ ^9 

«2f9t5^ 20 31^^ f^^»IC^9 ^t^T9slfw» 

—91 fN ^’-f^ m -fTfl *T9«tC9 

fWt^ f^9I I 21C»1 mAtaS C2|9t?9t311 
% 23 •Pf ] wtJJW c^ *i?r*i|c?-'eil 


’Wtn *11^ ^t^tcini 9f||4t4'e 

I 

-i« -I^ 91 91^51 ^9^ f^TfW 

«tW*f 91 ®^9S}Cf:-l 41931 9^C*r9 *HI 
^«tt*i vflsrT’fi stiR^ ^C9« Jpflt^si 9rrrr«r fife? 
9f9 9C9 ^5tRl ^ 9C9 9l9, 

«C9 jp^Wfl f93^?[ 9f9« 

9i:9I '»(f995^9 5tC9 W3I fC& vjqcJl 9^t^l 

9mtW9 ^*19 iJlf f^*s9l 9f? 

'Bf59i^ a;?Ff5 ^if 9^1^19 =^t5T9slff 9t«rt9 

C9951 9t99^, W1 91 ^ 

*1C9 nc® ^t9l9 C®*:® *tW» ®C9 9'9t^l 
9jT9t0f6c^ 9^1 9*91 f9* ^V9] •( ?1PI 9t9l 

99^19 f^9t3JC94 C9*tC3I 'ifSiS'f 9&91 f^sf =19 I 
c95pT 28 9«,*r9 ^rfcn 1950 »itc 5! fw^l =r?!nw 
«1??9i’f«TC9 ’1C® '*^1 5*1 C®C« <1^19 27 ^ 

931 Jicn *1951 ^«999C^ »l"‘5^<9iCn «rTf9« 
^C9 «i19*n «l1*il9 1^*5? C93I^«((9 C*ff 

C9CS 9t«9t9 '•r(»ltC99 »1CW «(9fnl ®t9C®9 
C9t’1tC9t’r Rf^9 ?[9 I '4^1 1978 *r1c»f9 
21c-f ^rt’lfe 999 9]t9t«r *tw 23 «i^ 

ft^C9*f ^tC9 «f»r Ksiflsr, ^931 9tf^9*5C^ 
9^19 «f5i«3I 87 22 ^ I 40 9^*19 

«ltC’1 1938 9TC5T 99*1 ’fWt’I^ 9^?1C99 CK9 
?19C®1 3 91 4 f|31 oq9•^ *f9t®1 9rr9tC9f9 

«f9 ’19119 «f31®31 3»C99* ^ ?'Q9t9C9Ft3r 

419^ % *19, ®9*r 9^119 *tC9 C9 4l9»f 99l 
C*IC9f^31, 'BtC® 9lf9415C9* ’t’rt9 «?5l9i5| 87*22 
!5C&9.C6C9'Q 164 # «1i9^ f|31 9C3| Vf^l 9t9 I 
C*if?C99 C*l| 99119 27 3]^ f^^*K*P9 
9lC9 «1»I 4191^® ^C9 C’iCf f^59l, f9W9«9l 

931C® •rfC9*f I 

4r*iw® 9C31 9ll9, 1978 *rtC3ii «rift4 
Ttc*l9 99t9 >199 99^ 
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VtK « Tkmm [ 32«1( lOH 


froi afhi 20 W9I 

W»lff»f, ^ c^it^ ’atPffl flr’JCsi?i 

W ^tMcsrhi c^t? 

’OWiPTN^lS «d» 4C*jf^ I 

^4t^l ^rhitc«r? c*i^ 

csii ctm I cJiffw ^rif ^tK 

fwU9 ^c«1,'SW c*l^ 

^ <2rt^i *1^1 vi)^’ »i^i3J 5if*>rNt«r 

0^911 '« 5*}^, 24 *ni’f‘)1 

^5p*i»i?5 '« «t4 P^t«p5f ?rr^c!i^ «t^5r 

5jf.«r c«c*i *it?^ I 
^rrat«ffBc^ oq^fS aT»i'ni 

*1^15911—^1, tffisf RC’^plf^^ 

^ ^t'Nsrtcm 
^4 frcv *rrc41 

*tOI i4j'«C^rt'5‘ 

5P91^ fe««>vW «l<t«. 

^4t9r*1C^ (barrage pond) ^Cli<F C’JifB 

^ « nfir wc^i lii^ f5?*(t9it^t?i 6?1 *fc^ 

*prfT^ ^1 cKii« m 
I *FC9f 20 ^ 25 ^^.*1? *tcir 
^TfltW4 «RI 27 9|if 

irf^l *iP4'e c»i^ ft“it9it=!pt^ 5?t?i «far « 
^j1?rN’ira ^1^91 «2if« 5t9f 

«ft'S4t« 9f» 18 Tl 20 9|^ *95ia}^t^, 

^’twTfl <itc^ 4rrtit c^ «ftc*i, 

¥41 *IW l?w 9(1 I «!?¥ 5iif C5ltC¥4 

9?l4¥ f5%4 f^ ¥t4 *{^ 

*ff44f«¥ ¥4C9| ¥1 C4t4 ¥41 *m 15C4 f%«tW ? 
W 4t«44 'fW CT ^5tin4¥ .5C¥,¥1C¥f¥ 
irtwr *tPW4f 41 4t*N9ltWI f4r"5¥ 4C4 
ftW¥1 ? 

23 


4W 1978 »rlr9i4 45rf^ w 

CJf41 4t4 CT, ^mtc^rs ¥9ifir^¥ ¥4451 
5‘5 9r’V f¥^C*iC¥4 ¥f4¥ 4t4l »lC5'e ^ 
4]t4t¥*tC'3 ¥C4 6?t4 ¥¥ 

4rf4tC¥4 W C41? 3 8 9|¥ f¥Sc»K¥4 

¥f4¥ 4tC4 ¥91 ¥4l*r«4 44f¥l ¥C9r 

4<4t4 C¥Slt4 *lf^sC*t4 ¥9T C^tfe ¥ft 
41 4t9I C4C4 ffC4tWC4 ^ *ltt4 f4 I 

451 irtC»lt44 C<Z^ ^C’^l 6tt*t f4’l?I ¥91411^ 
444 4fl 'Q 4t¥ C4C4 ¥t*rt4C*!lC9|?| ¥49rf¥(¥ 
¥4J¥ ¥ r-?ltsp5fC¥ •J¥4 ¥C9r vgf^ 

4tC4 44^ 4M¥ *l¥ C¥tt6 &t¥t4 »r4f%4 ¥f¥ 
^4 I ¥44 414I 4C4 f 1C4nfC44 »rf¥«| 41? 

4314 ¥¥4tf^ *14 ¥C4 ffC¥ ¥4 I 

«{>i«r® f44C4f ¥4t¥l 4rt4ll?»4 

C4 »l¥¥ ¥^¥¥4 f?¥ f4C4 ¥lC5lt541 ¥4l ^1, 
¥1 ^l4tCJf4 4C'? C^19!1 »I4¥ 4]t4t¥ ¥ ¥fl4t4 
»i4C4i ¥4-C4% <*IC41®J I ¥ti:¥^ ¥f4ir¥ 

4f5¥?14l¥tW ¥C«f4 4i4-C¥\*t¥ W¥ 

¥C4 f6¥l ¥4l ?4¥t4 4lC¥ ^4f«^ apfl»«f¥ 
54 ¥41 4l4l 4'«4tC4 70 C¥tti» iiW 4101 
^'S440f f¥¥l-4it4t¥ tf(¥CH4 ¥t¥ 59|C?, 
f4l C4 f¥¥t5l5t 1950 *r1C4 ¥t»rr4-%¥ 
C49i4C<i4 C*!’^ C¥C® f?l4f|¥, 1968 *ltOf 
¥lf44tV<il4 f¥¥l C*l^ 1501%, 5414^ 
414C44 ¥C¥ ¥C4¥ ^t¥l4 ¥^4¥ f|f40[ l¥Olfl¥ 
‘44 ’n C4 4fl4C4 *(*t 4t4t4 ¥C91 ¥114^ ¥t¥f¥¥ 
43l4 ¥ll 54, CT^ ^tl4 ?4¥ t¥^t4C4 4IT4l¥ 
f^t®! ¥4C9| ¥C4¥ 444C44 400 ¥t4 ¥4 
¥f44^¥ ¥4'»¥t^ 5C4 401 401 ^ I 

5^<¥, i<j4tC4 ^014 ¥41 4t4 C4, CTtVl 
¥¥t^4 4¥T4fl 4l9|W5 C¥9|t4 ¥tWl 
¥ 45l4¥l4 ¥4 401 4C4 C4¥ I C4C¥ 

¥r-5440P 41C4C44 ¥t4 ¥f% 4t¥l 

»n:¥¥ 4l¥¥5»l ¥l4[tt?4 C¥lOI ?l¥l4tflfl 



*wfJ »IC9B« CTt?«t -iTl^ <tn ^*rrt-*it'6it^ «arfi» ^ 

i^Kln wsw *rti nfn^irlts ’itc? *if«« c^tsrhi R’wftw?i^ i 

^ ^ 4 p^ 9 i fifr I ^s|f (anf*p ^mtw—«wt^ 

^ C »1 ^ CJttCsr c^t I *FC 3 i f^^tn CW vilPKW, ^CW “I’ (?¥lf 6 few 9 ^^ 

’if'Nfrt *f9i«frt1 «^ 

’if^ CTcsf-wm *i<f cxrw *rl?tCTT ^ci’* ?twrt 

^jo f?w |cfe 59it9 t 5 ^ «f9i fsroi W>rhi i 

•I'whil I »il<t^ 'Slt’ltpf? ’fo? C9p[\ «l?sitsr CT, 'S frot 

¥?iW ^?rf«ff5^ «rar <5 ^spcsi^ *t^ Tt^i^'hiTPi? 

^ 'AVs fiJfl ^ 5|^jt*rfwfl •»! 'siPT^fei^ fsi^n 

^ ^5RtC5 5?5*I55 s»lff5 W»rN 

»?lfe ’Prt? n«r c«^ *ff 2 CT^?r m ^ 

*i^^n ^ twi ^ ir>i<rhii f^n *i^at 

Cft^ <4^ ^Wc9i^ «Wl ’(WHfl *npw I ^"N^l OfC^f?, 1978 »i1w 

«lf*r<ftlt ’tf^ f%9|i1t?t? 1 ?^t^ « «rtl^tC“ltC5! %C«ll T![ft 

^Fif ’Ptl^'^f- 15 ^ C^J( “l« * 1 ^ f w f ^ 

Wcaift^ *K^ *ttt^ *ftOI I flcic^ I «)[tJi?it flftf^ ^r® 27t»( c»fl:*6f® 

*t<f evicts ^51C?( *IC? *l^(iSt (ftC’ltini fe*WlWPF C^^«f ^ 

*I?P5f *I«t<Hl 4}t? I Ww®1 ^pff|» 

I 1978*4? CJlC'^^fC?? fwhffe 5W«lOf*f C?W 

srs 535 ;^ 5 J 1 , c»i 3 ^? ^k? f??tc?? •rr^tw ti »tf^ci 

^31 ft?l ?c?^c^ *tfn»5i?w? ^*ni 4C*! fetf^ci% ?pi^ f?fH 
4li>|wl? ’t^l W’ltw? ??t ^1 ?Tr?tw I ?jrt?t«ff5 we*!? wpf ^’fl c*icif|«r 1 
^rwfe ?Jt?t^f5 c?c?^ '®rr?t? (?ife ?it?tw 'TPR ^*iir m 

' 8 t?ii?^p® tfrtwt? *rt?w ^ 1 , *131 ^k's K®ic 5 .—c? ^ 

4 f«ICTt 8 ! 3 t 3 ?t? fl^l’PtJf *>’ 1 '® ??, *i?< 2 f *rc^ *lf?'irf*| 

Tf?r 4{?«t srt^Pi? ctjic? « ®tc® # ?fc? *tc® 4 ?^ f??t»ici? ^ntR «fitf 

®f?3ic® ®9rt^ftc® ?i*tt®f?® ®?c^, f?^3 '9 3 «i® 3^4% «r??tR^ c<fc® ^ ire? 

®t3c*i *i*r4r 31 3fx8rfmc® « *ff?’rf‘i ^ ^ptcw, ®i W?(tfi 

CW^I ««*»l ®c? %® * 111 ? 43 •^ *lt 3 Jti 1 ® I C*lt 3 l 3 t 3 ?? '^c® awi^ 

®t?W 4®fB »[® Slflc® 4®f5 CftS 33 > 4®fH "It^ 33 

3?J® •rlCT, C3|C31J 33W 3lt?t»f5C3f ®t3 *t«lf8 f?3t»ini 4*111 

•rflWIV Cltlll 3C1 ®tl *rl< %3 IWtlftl Stfe 4 C 3 g3i*tj51 3CW flft® If, ®tf 

3^ *W ifC? C®1»l1 33lft3 ICl 3W 3tf3 ®33^ 53^ 43f5 3Cf «*f1lfi® 

in 1^ I 4^1^ 31tltl ^«tl fTt3lCTl H I 33*3 C3t3 ifeU ifeci ft3l, 



imi 


(32wi iw 


m 

*f9t« 

^1 ^9n '«T»r®!T I nm 91 

'« ^«St« «fgf 

'« Tt^srtcif-f «wc25tc« 

ftc*? Vij^t fiff »llT«t« srll Tftsitlt 

-4^ '«^f 6 5^K 4 ^1 5 

ffc^fl *iw 0 =^r c^ifS 

^ ^Rw ffcn *ttn, 

?fC9il 197H »itc9fa '■iiftc^^ 

^g?ruicir'n '« R^tnui, c*ic‘^'?w^ 

tfjcfi '« vii?it c»K’^on 

c*it^ R^'e *if%sRWfl sit^5?«Rr 1 

fPw'rt ’94t»r*rf’fflC'iic?F5rt’ii^tc^^ 

^ R*[t»it^t?f 'i^^sitsil 

CTW ^tTfc?^ nR^iprf«t^ flRii ?['Q ?1 
^1^^ I vit m 

^ ^1 T^cvsi R-IT5I'5i^i^iR5¥t<i 

’^ir^*K«r I 

«w*r^ ^tc?fl -t« 

>n« ^n^«f*r c'K^ »h[c«| «?«! 'q^tsiR^j?, 

’TfR I 

araifti ^jt5far--§i?FRi9i 

Rc»iw*i ’IPf CT, •It’l?! c^c^p 
«rt*il *tf»r c«ftfltfl-'»*i&f^»iRw< 

* 1 ^ '« ’twt^ ^ti*f «i!pc9i^ ^fr- 

•Rf c«rrttc^ •(t*n c*i^ 

•iRi w® 5 ^^ =i?r*iw CTt^t^Tii 

^ ^TtiTW R^t*i 

wnVf\ «i^ii" Ttwtsit*!, ^»rr^ 1978 
jtm^ wtsr « Ratif, 


(?F3F?tfl>, 1979) ^1 ?R caRtraif ^ 
•rt’t^ c«iw ^cJs'BrtJrt *iRi^ 

55 , ^ti?w ®t^fl«Tr»i^ niptfl 

•R c«fRt^-«ti>1 *TC'<f'e ^’f ^’f 

CTa (pp^isf ^ V 

Rst^l 'Brtep ?i«|5ir asi^, 

cfl^Rt 5nft«R Rc^ ‘flRt* K»ic5 

'« *rati 

«tt^ ?c? cfw? «i^1 
cs\ cirR'R-®'t&R rt»i1 

c«f«it? 6W ^ 1 , 

lif-urf^R c«f9iR ^ «i'ffa 

’Jt^®R ^Rs ^tR wi ^5 ^ 

c=«R ? 

'iii^t^ ’fR c«1 *tt5t9 c«fc^ R*^ *tR^tc‘i 
?fni ^tc*f, 

'siti*r «ft?f Rsf Jiff? c^ff ^ci 

«it*ic« *tt« I R'« 

*fr5t^c«iw 4fw ^*rl '« '1^8'fR c«twf 5pif 
«rr*r1 »iR cwwr? *tfli«rfThi 

’icsT ^?i, ?irR1cwfl «fC5pi ’fRr RRa 
5'e^R ^ *iRr 

« ^ '»IR'Q W9 

JiRc?i Trc41 ui5t?i ?rjt?it«»fl»? ’tWc^t 

?it^ 

■« 5%*t n^if*n 

c«f5Tt«R^ ^ R¥tci «t^R«(l 
^Rur® c^9it«R Ritfar ^1 <Br»it^Rta 

*iR*t« I 

3|C^ ?lt«l1 •tR—Of Jlt’ffl C^JtPF ^ 

«tt*iit ^'fR c»«fw ^ 

*iT?t9 *tR 

sift wsffltRnj «*t^9r ’fRu »itijtwj am 

n«f c<fw sjRct w I *it»R cw 
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^41,19791 

^ *tt5i ^iWcsrt4 «f® c«Pt^ c«tc4! *im ^ i 

^4, Itwt4 «rw (^FfsT 4Il4tef 4t4l 15*314 ^*TfC4 ^4, 55T?il44t 

4te4l 44tt« ^t4taf4 «tC4t5f4 ^*1^^ 4t«f 4TG4t4 5¥t4*f«f«J W4rf^ ^ 

4ttff«4f nf4C4*f *?lt ISW 441 CVfC^ 4^14 '5TC«f4 <Slf®^TC44 4t“K4 

^ «f«I4t4l fsfCl «lt»il 44 *n Jffll 4^4 1 f444f5 444^ f44W ^C»ltl541 

C*f| 444T4t4 4f«t4 »l^4W 4?l4r»^^l ^C4 5^4t4 444 I 


(2rr%-f4®TC4 4141 4?49F*I 

(2rt%f4«tcsr ^4 lt5C44 C45^C4 44, C*1&1 44'34 '«f1*rf4t4«l 4l 

’ISJ5Sl-1*v7f% « 51451 ^41«(4tC?4 f4®tCST4 ^taiCf<l C4% 55TClf4 *1^4 Sfl I 

4^5ltC4’4 C4t’f’?3I, 4514 4^1®-i^^^»ti:454 44t*r54 =1141 *Jt5fl 

3f4f44rH, f44^C4r4 lf®-4}ff«, «ic5j-<p 6 5?C4 >il45ift^4*tt ’4t44-f4®tC5r4 WlC^nt 

^<114 «r4J''4 4[«ff4 '^14^ 551?! C4C45 4^5It5T 'SiHtsT ^*ll4 I 

««f44JC'i4 ^^*141 f%«ff4«1 -Stef'S 4^ :44C4^ *rN4'*F«| ^55^51^4 »i|4v §*ttC4 

5l*x4'*R«f4 4I1P4 I 5l*s4^«1 3145%^ al'SJ^F ^41 4t4 : 

^f%?rt5j, ^21%^ ^?*lf%44t4 C2t4*ri,—^1 1) #1445 fin%?4 ^ 

C4T45, f4®tC44 ^4t4T^1 41 4lt%t'BtC44 ^ I 

C4tf, '={t4—4t*(t4®1 ®t45fBf^& 41 14t*l‘5l4t 2) ^?«5. 1t«Tf4^ *rf4C4n 4H5C4f 

C5t4F I «lt%-f4atci« «IP^ I f4f4«( 6rl4 W 4l f4C‘44 f4M4 tffl^? 

<511% C4C45 aKSftfl'* fjWtf® 4t5|4 4441 4e5f4 53 #l444T4C44 4J4TflC^ 4511 ^ '4154t4*fJ I 

#14 *141C4C“I^ 'ilt ^f44l I «lff« '5tC?4 3) f4CifE:''f4 I4f%g «rt441 C4(;4' 

’4t5tf4» «5lf4'» '^114 4’4'1 4FC4 ^®*11%4 C?4 41 #t4n *1^5155 !f{:4 f4^f4Rt4 41 

5C5IC5—41 f^4«4t4W4 ^T4f>rCf4 f4^® Bfl4- 4t544 ^«f4 4541 I 

4f»f<> I 4FC4 «IC4C^4 4t®ff4^ «fl444l3I1 m *11414*1 4T?4 41 f44rl^C»r4 W 

4C4 '®lfC’l^ I >£lf f« 551^44 iiJ^*IC44 4^ *14 I «t4l *W444i 

^1 45C4 'SIC5(» C^C3| «tC«r4 *l4Clf 4tC4r 4TC4f ClW ^T*iC® *rfe4, 4ff'9 

5r^4'>V«1 45C4 C4C4C^—45449 f‘15f'*.'i4F 45C4, «lf4^t*'M4 '^C4' C4|?9 >|4B4 iff, 41# '9 44C44 

^45(e Pt5itif(caj 914 f^l(9 fsat 4C4 c4C4 l 'si»tc4 i 4C5f 9l4l 1% #t41-^aTC44 

vD^ §9411411 #l4H llC4 nr4ff« I f44l< «(9J^ ®t1 C4C4» 4^9 4C4 ? 11— 

#l49lt?,C9 *S19J951C4 911C9 ?1C51 lt4l C4*lt «lt9ti:4 9TC?4 1C96 4fl|ll|t94 4^C1f ^ 

»#l4f^»l f43r4,141Cif5l11 «1«r, 41419^4, 24 *14141 
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[ 32!9^ 101| 

^i *tftPH ^rfcf 

'« ^W9 et^J’l* Wt^«TtC«^ ««%?! fit«J^ ?lfs55 ^ ^t«K« ?[W 

W« *rtn I ^tc« «tc»f4 %«rc(f?l ®T^, ^ttcsTfpf^^ ‘il^’rtaj *t^ I ■ ^ C^SI^IC'®^ «T?I 
ftuc^tjf, ’'*?l'^*l ’TS’T t 4]1C«^ ^c»lt^- 

^spfirfPB? •ttf^’itfv^ fwfB s— 

'f^*rtMt?re*ni «rsi^ 'Q *tc?jt’? w ^41 sfiJ f»ifSi^ 1 ^»it¥ 

iirfcn 4f<(i:^ fSiwwfl *tftc4"t fB^i KW tNI 

«tf%^ ^^151 *r''5fi? 4 r: 9 'itc?? ^ t 

>nwtfl ^9 75 *I^>5n?*{t*f1 ^'ifs 7^7 ^tC^ft^tlcaR ’itMJW 7^1 ft« '« 



“Tt'n ^^icsrf^ffl*!’ [ W—»i§i» I Tf=^—'*ft^ 
(CW ?f7‘t-’lf%c*l 13 f3f;) 26c-f ^ 1978, *rw ^tlaj 10§1 ] 


?j^i «*it^ ^i7ltcw ^]ni»rr«a, MTtfli ar^t^if^, ^t^*il, ’itf,*jt^, 

7 I ^ar®ai c»!&l *i'®?r «’ic?c*tt7l. <2fff« <£0%^ •itHtfl*! 

in I fti 75 75 «rf%5 »pNfl7*r t5 '■rtwt^fwaii nt«iiCT 

«Mi’iPTs^^»ii^Tiniitfli '« c^l^tPii »rs^I 

4^tTC7 *ftnr ^1 «iit7 ^ =^jTn—Ht? ctch «w 

4|t^ T ’JTT’f »^•^^7«| f^CTdr? f?C»l^ *l«7*r ^ in, TI^ITTJ «I'>fnt Ft^— 

•ffifil'l iic«(l| 7?C7 •nw I ^117 ipaJi^Tflst-Collection, 7t^*nj ipatijf^- 

f^fei <SIT^ Titcnf^fpcar? Tfl^l-Anaesthetisation. 'Q fi?l7^«|* 

n ftT n C TU ffll[7 tfiw fff7 ntW I tfft%- Killing+fixing. ^Wl-Ptcservation. 
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4 

TvSlcffl 4iCTt«rsT 


^ 99 I cm 4V&1 

9ic9 *T?t»i^ u^'T^tfr *tirfe«f 

Cf'Qfll ^ I ^41 T[^;»f5 iTCf 
f%i “tftcfl^j <2f«ifTO ^x«f cif^ctrt5ic4s?i sicu 
4tRi C^'Q!lt? ?rt?t I 

*itrNl^: »i*N®t*3%’F?c«r?i 99 *(««!? 

*nrt«f <tft>itc*i «imt?i ^ i 

^ ^1 C9fC99, 

?t^, 'sirNc’Ft^er, ^ijftc^rP.^f^T, 

C3Ftnj1^®, C3FtC?t»l^, I 

»rNwt5lf%^^c*f?i *ffl «tt%f5c^ 'Q 

<*t«if^ ^^Tt4 I 

^tHta*h8: ^tf9|5i (3-5% c’»t=r c^sj 
10% ) (70?;;-‘'0% ) (Slt^ 

^ I 'ilt *Uft< 9m 

4ft^Clf?fB 'ef4U?> »l*C^t55l 

'Q m C^^ *tt5 I aifl 

^1 ^ I 5rv^'^*r?Fr?t *tift< 

414^ 54 »it«rf4ts: 4% *P4>rjt5jf®5i^® 10% 

(40% 5J'ilSflt5jf®5t|® 445 9V^+ 

) '5[«(f41 ^St1^9r 

^Jt9It4^t5»r ( 7076—90% ) 

«rr^w5i:45 »rf«(t4*r®: 

^t»»C^59r, C^ C«Ft=I <i|^f5c^ 5t»r€ 

*T4 C^ 5R*lTt^!r ^J45t5 ?lt4 511 I Ci *14 
<Sft%4 *tftC5 (calcareous) <ltC4f 

C»r >f^5l c^'cai ^«I1^SI 4^Jt9lC45t54f 5t5l C4 cm 

«*rt^5 c55c^^ ^^11 ^t41 fN 


•mn^t5OT5 ^3lt4 WM9 

CTC5 ^Rf¥t«R4^ I C51ST— 

1) ^sjsrti mcm»ra 

wl^r ^^9 c4S|f I 

2) «1t%f5c45 fWjfSlW 

c?'®4l ^t4 f%l ( 70%—90% ) «fJt»|Wf®C»l 

Of'eil *It?l ^1 I C»fm apqtsj^im 

^t*IC^ 5? ( 30—40—50-70- 90% 9^ -tfv 

C«fP5 C4^ ) «R4I JHI’i sitW C4^ I 

C4 «tC4^ ^1 cm m C5»5? ^ *lCfl 

m ^tCJf PupiW^ 

^*lC4t?il 9^ C^t^ll I 4?*if?iwlPf 4ft« 

'•U5I ^*Jt4m ♦rrfcf f%sifm 
tfl1%f5C4F 5^t*r®4 ^«1tC5 *rrf«fCT 

I c^^=r®1w Jitsrtcsri 5c^ ? cm 
^4 'jTtfilW C'Stsjl R«t^c»ra w 
f^:JfOTC5 *1(454 m ^Wl m 

vnt «t5i?1 ^*14^ mc4 I 

«i#fgw =stHf4 ^c4 srrfww *tC4^ 

«rt5ltc»f3 9i9 C"14 ? 5|1, f^tw 

m'Q m 5WI mfs 5C5ii 
4iC«I#fl! *rtf^-llts11 4it%^ J}C4f U145|^1 
91^9 C5IC49I 9m ^il'SlC^ fSiCtf 5C4,— 
JTv^r^^tsii »|’«i1C5? 'Q 5I54| 

5Pv<Sl5^tfl4 5lt51 I *rfm?4 ^*14 
C*fW *l*v5J5 99\ 55, '»t5C»f C4 m Citlt^F 
*tt64l CiSX9 «t4 ^66^1, 4lt#4 

4«, *PNil5 ’?C5'4 *tf4C4-t 
to mi ^cHf I 


4 



fV 4it%~ jpijf 

^^, I c«ttf6^ *rt*ft?i*t^s 
^1 ^t5, ’I'K’i, I f^i 

w «it%?l ^ttf^ c*fC5? ctrtfi}^ ’it'Jtf 
<« *pw ^>f «F’i«. I ^ht 
^ ^tf? C4tif5!i I 

Clfi ’ft^, ’It*’!, f®5( ^ CtfCI^ 

=rf^l ^ts^n 

^ ’Hi^l *i^‘(ti:^fl ^ 

^atf^ ♦W «mt*i I 

ij>i^ «tt|w cartflJ^T ^tRni 4tt^ 

^rttc«R ^1 

istc^ ttsr® ![C5| jf^tfl w® «rtc®^ 

^tc®5 «wt=i 

^•ttft^ ^»|1 (1) c-*ttf5^, (2 ®trtt?[t^#. 

(3) ^Pltl?l ■« 

(JtCrt^f^ C51^1 ^1 ’JSIl *I*fW 

c®tf5 ®ttw ^1 

*r[«i1 ^i»l *15^ I 
<rf« '®rt^?^ ’iw c^t ’*rr®, 

^**1,1®*r» ®'*ri I fH:»lCTC5: (irafSl 

ft® I «rf®«f^ <519^*) 

»IHflf? 'srtTl^CJf? ®t!:¥ 

ft>rtCT '3?*( ^’il, "^< *it^i 

^:*ftMj ?n I ®t5c® f® ^ 

*rtii1 ^w« »K» 9tC® 

VB 

^®f5 f=i9t® ^c» pi»iffs 


C( 2 nf 5 ??i 5 ^wrw 

®itft»i »t»r 

fsifBw c^»i^ ‘ ^ 

’®t?f ’t’t'rt 

®C1 ’ft® ^ »ii«^»^t?l'e ’srt*i1cf® 

Tic5f *tc^ >4^ '*tt® fi®tni ’It? 122 

<fi( ^tC® C’lC® 

I?CB5 4t«(t^j c«ttf5c’^^ '*i’!l|^ 

R’l ®''^T *l‘^tl ’J]l-f<c-iwl 
^»IC5*l C'tltfSW^I ^'atw l't*l 

?t?t« 

a\n 4if®c?t«( 5t*i, v9Ws\ 

vf«*N a'^i ^iWcif^ ofc*t 

’*l'«'N 'S’I'l! 

*r8®^i 60f5 iftf?® ^’it® 

«lt?tC??l SJ5IISI ^tt® 

«rt5Tl I ’it?1 

¥f® vs »tf®» ft® 

C’fC^ Wft® ffl ®f1f 

’ft® ff*rtc<f C'SJt^^^ ®tt® 1 

^ !l1^C§TC®tl CT\?r 

'sfjtfji® c«ttf5c5Jf 
c?f I «frNt^cifl '»(jlf^® H?t*tf 

m I ^itto >!'^il 

20ft I 20ft ^JI^lTtWl 'sotfJK®^ ’l^ 

«tt5 403-?i C«ITftnf 

>i^t^ *lt€?1 C’fCf I 20ft 

’ICHJ ^t&ftc® Tt’?! 

I2ftc® *rftTt?It f»il fi I 

"ittc?® wt® ft*rt»fR c^ti® 


•Iff, artf^1«T Ifti ®^®t®l-700004 



4d3 


1979 i C^ttWC «Br 


^rf^PS? »in^I "lftC« 

•ttc?i «rrw^cwl orof^ 

W5F (?lt«f3f 

•jf^itc‘1 *T’Naif^w ^ I 
CT^ «tTitcirfl ^ ^ ^*1%^ 'snt^jps- 
^t^l 5t^ I (1) 9lttf^. 

(^2) ^jtfifJT, (3) f^S'ir^, (4) «rt^C»lT^^f»|ST, 

(5) f^r^f^sT, (6) CTf5i^8f^3| ( 7 ) 

(8) Sn^cfetJpJt^ I ^*tfl- 

5rt 'siftft® ^C9i Tm ^3^^, 

'srf^Rsf, '®ijtf»i®, CTfiw, 

«l^f« CifC5 ^tsi1 c««tc^ 
*rxWft^ 5c® ntci, c»rl«far 
^ I ^ '«fit5ttc?ri 

Tjfn i 

c«}tf5c=T «itcw I 

am c-sfifSc^ri 

C1W*t—CT«rtCS{ 'siitiiT^CJd 'sijtf^®- 

^ <rftu fV *\in nf^tc*! •rr^ii iiti ^i ? 

fw itci, 'SCI «pgF vt 
<twni 

^«fir, « Pi’fl I 

tftt^Uw c«JlfB^ w »J5«^. 5C65 

fsrw «lT3ltC>r?l ^{8^ C«nf55T ^\’1t«fsf « 

>|*N4fC51 «lf« W'? ftfC'* 5C1 I C«ttfBsf 

^TC'S ^WJ C^C5 Cl ^tCfl 

*rN 1 

cii^—c^l. 1^1 
iTfS, Pii ^'sjtf? I 5:c^i ft If «ititc*fi 
c<rci ‘sicffl fmft I 

»icm ft^tc^t ftC-< '^t^tcifl 

cifpm c«rtfBc^i i 

■ifrt ^ '•t’l '« *if^ W5I 

51^ C4ftf55», ^mfti 5t^ ^tf* 


« fjti?, viiit itit«i%hi, 

csik, ^t%w '«m 
iflwi «rgrfgi ^«fft^ irfrti to i frit 
UtltOfl tfjfti «(t5tC1 tfir* 

«2tCltTO IWT ^ *ITO 

’Ttil'sr 'ftc^ I 

^«sr c-tfttc^l ICHI »lfCtCf »ntft^ I 
5rtl‘| ’lftftcs*1 ICfl -t'S^II 40*42 'Bt’f 
c-*itf5^ 'ftcft I u)t »iitftc^i w 

*lflC1<I W«Ij1^t^C^1 «Hlf»PB 

*lt«f1 Till CTt «9rt Cf51 »lltftwi ^*{1 
‘Wonder Bean’I ^C54 

() c«tf5c^i 'em 10(1 

C«ftf5ciil Of'Cll 5W1 




C«ltf5ci1 %«.>T 

c«i1f5cii ?t»f ^ 

Iftfti 

40—42 

fWi 

25 

1N 

18—20 

It? 

16—20 


13-14 


3-4 

IfCKf «it"5C^fl f5«l1 

1 ft!. IftftCII 


C«rtf5cn 11^1 C«flfBl C’IC'S 5C9( 2f#. .sft. 
Itf ifsCII fifCfTw^ I i^CBf 
() Iftftci 
'IJtittcil «ljtft'5^tc^ '•I C5€f1 5011 I 

»I«tftci «{*tft5t^ 'IJlltwl «0t%«1 

'St’f C’o) 

1. srftftH-^’S 

2. |nc5t«FJt1—1‘4 

3. 'Slltmfll—53 



4^4 


«ir<i 


[ 32WU ion mj\ 


4. -17 

5. 

6. 80 
7. 

S. '5Jt^^—5 3 

vD « 

7'2 

- 31 

2'4 

<ltC»r3 C^ 

^tc«nj C2}tfJcs»4 

iiWfa flfgr *nit5«r f^c»i^ i 

•Wt^K ^1 

nc’f Rc-i^ I 

(^i^^l-’f j ’t3P« ^f®a ^<Ttrtw 

^jppRt^^ W'Q^i ?t9ii I 




>nit5s( ( fsfii ) 
CtfJtflMl—3*2 
*fJt&—17 

- 2’0 

flf^—X 
irfsr«r 3f^*i—o 5 
^^—7 4 


’HP? 

3-2 
4 5 

X 

4‘6 () 
0-4 
130 

^^4 c»ft«frai ] 


^f^*r CWt4 Tfw ^tW4 

^»ltHt4*l 5lt*N*I I 4t9l 

lif ?F4C« *ft4C»r 4E*I fK*! C9\ ^tC? 
ifw « f^^§=rtwi» '^jfNti‘1 ^flwf ^vf[\ 
»CT ^1 '6 Ffil t^WCT Jnit*f4 
^ ^4 «(ts ^1 4nc5 4ti 

100 artw4’icMi “t4! 4^4121 c«rrfi»^ 

384 ¥jtC9rtfr ifv •tt'041 4tif I 


^f«4 4l4?44 ^f44 5tf4fl f4f»4 4^CT41 
vilW ^ 44C^ ’It4t4«l «I4^14 3,000 WNft 
«t*("(%4 «(C4T«R, 3[t?5W4 «n4IW *fljpr ^'641 
niCS «t4 Of? 

m CT4 %«f4 C*fC?4 ^5J1C^14C^ 

^4tC4 Wt4 41 4f405 *t1C4l 100 3f|5[ 
C4t1fB4 CWC? ?C«I 410 ^3t»lf4 

^t«4l ?rf4 I 100 dffsf ®tC44 ^5fJ «ft4 
325-360 ^It4f4 I «stt4 20—25 

csttfN 4tc^ i ^'s c»n:?4 =?jt4f9 \c5D4 
«raf C«rtf54 r4f*C4 

f<C14 ^n^t4 44, C^1^ C45t4 «rtl® 

^^f4?t^ 41 *ff44l^ «lJl4t^C4l 
«ijtto4 «r5t4 4tc5p, fk% ^ 

C«rtfi»4 4t>ri f4plC4 C4C51 V«1C4F4 4iJt?i1^iTl 

'5fTtf*io54 ^ *p*i ^4i:'s *rti:41 

cw-f^^f^, '»tCW4(?R 

C«K®I 41 %4 W *rr4C«r 41 4514*4 ®t4 

f44i 5RC4 140*14 ^*t?Pt4 *tt'84l 4t4 I ^C5 
^ « f4®t44^ 4l»fl 
^tt5|4Fl ( ^41—4 ) Cf«4l ?C41. 4l4 C4W 
^41 ^44 ett4 2500 4Flt4f4 *rf«' ««2ft4 
65 >5114 C>SltfS4 C*105 *{lf4 I tfl’P 

s(4Cl?l «l4ll^ 44^r 4J44ttr =rl4l4^ ^f®*^ 
CSrlfNc^ iJlt^l 4l ^l«f1 4C4 f4#<1 ^C4F09 
C?C?4 •IC4' 4l4l4l4f 4l4l44^ ^14^14^ 4« 
C4'llCfi44 5 5K4 44'@ C'2tll8c44 C'2|lf54 

4frj nm 44*n ap4l’f® 4J4?lC4 c«rc? 4l4t4I^ 
41144 4?ll ^Sf I C444 44tf^4 C4 4^4 4® 
f4"tlC4l ?4 «1 ^f^^l4f I 

^1^1*4 

41WJ4 4l4 ^f4^ *lf44l*l ( >514 ) 

1. 5t4 41 44 3J0 

2. 44lf^ 50 
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*\fvhh (' 

3. »1>f 

50 

4. 

100 

5. ^t^nwsi 

30 

6. Cft^ll 

50 

7. 

100 

8. 

200 

9. ws 

50 

10. c®^ 

30 


c«rff 5 c 3 !?i m «rtfi«f 

C«ltf5^ .fjlf-CT slt«?1 Tt? ^t?C5l C«rrf5C!(fl 

«fCJr^ *ttf I c^5i=r— 

^«(-ip/5, dfl, =^^1. c^ti? 

<f5, c*iH5f1 ^wrff, ^lit»i. =3'*rc'?1 

'Q cirtfN *it«?i I 

^tcT? aim c=?tw 
^^\ Rf«a c«nfBsT 


«it4l^ cftwl «rjt«ittwl ww 

c-sitlSc^ *(5^ I *rt*(tii‘r5: wt4^?iPnr- 
fltl «rtm cirtfN cwr irfvft^c® 
Ctf(tf5«W -*• -♦ C*f*f -♦ '6 C*CT 

^jt^t^c^ri ^jtf*iw cm c*rrR« 

?[ii c«(tl8c^4 f^*it’¥ ^ nfii»iw 

wfc^itss?! «i w ^^1 ^ ^»IC^ 61^ 

®t«T 5t»r 

«ts c«»(w €*6 c«nl55f w <itc>f« 
«i>!t?i 51 I ?t^i ^t«rt^ «t«Tc« -t«??;i 40 
»tn 5PJtfe 'Ws 32 CfittflJJT 'iflW I m 
c«tt$sTc^ wTfisj 
Pt<(C^ '9 I 

<sfrft«f CfiftlBcsi? ^C5Jt 

®?c5r* 55ic^ sfi. ^«v f4®ii Um 
c^srtfB^ §«.*ttif5r, *^<05, ®1 <st5cifl 

5lts»l5r®®tl* «igf tflC5^1 'Q 

f^c-f^ «rt^i 
«JWt«R I 


—; >^tsl 51^ :- 

5ic®j?g^T«r 4K«n 2Rrit»rs 

’JiS^WC?! 2RSTf»Fs m I 

m * * 

2Rnf»i® I 


t^siF i 



« ««*ltH >Jt«fS (cndocrin'>) Stf^ 

sSjJffJffB ^itTfCW 
’ll ’fsic^c'*! '=i^ffl^—^Tt*i i|9r«ifr^ ^1 
rthyroid gland) I 

*!^*I CS^if q 1 ^at^C'®! att^C9® srtc^ I 

liw 'WtCffil 'Q -(?rcfl 



sItS'rt* 

(larynx) §-*rfC< 

^15 9|f« (lobe) f^Cfl I ^ni^r 

9ff% ^ « ’liw fitf^n^l ^5 'DTs 

^5)1 (thyroid isthnus) ftfll >RCTT^® 
atc^it I *4^ '5t«^'®^ c>ii^ 

91 pyramidal lobe) 

^t?i1 atc^ 

4^* <2ri? 

^ I cmai ^t«tt^¥ 



fBai 1 (B) 

firr^f 9if>.?i isrl^fSii 


nfa*?.?c*ffl w 'e«f!T 25 c<«w 40 arm I 
(foetal development) SW •T’f 

cm c^ V9- c’lmt^f^ si^i ifk^?r f^f «9 "rWcn w 

*3/43, ^t*1^1-70wU7D 



iiINh 
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f^ici <rfira ijw oq^wfi ifN 

*ffwf ?fiwii«fir 4f^nis^wt» 

(cuboidal cells) ctIctU tfffftdil 111 »l»irtl 

\ 

oit^n® arfll fiffapi a^;^Tll ®«icit®i •ifiin 
«i^i ciu? iti I ^ti®cir 

5t*i C*fCl ^^¥tl 51 I »i^ 

^ITtl ^ ^11% C®11«f9| 

^^1 Itc® « ¥9ItlC®l *lf^*l 5t*I *111 I 

Cl^if l!tl l^ltl 'Q 

*rxCil«r® ®*n, njtit^^i^iti c®ti at^f® ilc® 

(fssr—1 A « B ) I 

It^lCl® <S\f% CW ®fl® 51CltCl^l iw 

iT^if%^ ® tt^«rfciT5®T<rT^citri5r« ^t^l* 

<2f‘<ii §t5 iicit^^ 
»i^Brfi® 51 ®»ic?c® mfS^r 

^«fl ®[^l (iodination) 'S 

(condensation' ItilTl IW I 
lt^ClTlsn^f*Ic5Tf^^ sfTl® 51ClTiTf5 *ntlT5P^- 
^>m C«T1 CIC® I'S'^TCl ’^fl® 51 I ’^Ttlf%^ 
'Q tT?^ciTc®f'iT5cnf^5r 5iprm ^f^i 
C®Rf5$ ®5TC1C« JPxCSff^ 56111 *fl w ^^^1^ 
lie® ^1 I C®11«f»je® ^5f^ 

51 ll^ciiwtfl^f^^ =JT1® ^ICltf®^ w 
?ft^C®1C<2tTj5!T I 4t1l 670,000 ®1«rfl® ««R 
»l"*fl uq^ Cltl ^11% C®1l CIC® 551 
®»IC1C® if®® 51 I 51W1^H 
Ctfff/fell ITCI lilt iTlI ^l‘» 5C1 

1C®! 5^^tl *15 ^ *1^1 ^it Cl't’f 

licn ®C1 I 1C®! ^,ei1l *1^ 

C«Jtf5® Rc«l® ^«.C*I15C®1 a®tci ^®1 flClt^^ 
ntciicstfi^f^ c^'-c® fi^®! 5C1 ?®'^iTri 
1®* Itll llf^ 511 

11^lf%^ ® ^^®tCl1C®111^Cl1f?R ^®C1^ 


ifSl® tffft^c® C^Jl^ttlMlCllft^ CmtLH 

®if5 ^It®1ci1c®1%1t«if^ I %i 4Cfi 

ii»itifi® cK-ii 5c»n I ^^®ii- 

Itfl uv 

OIK:^^^0-<^^>-CH2-CK-C-OH 
let) ttt) HMitO 

J21 jJSSL 

CHJ-CH - C HIK 
t(S) »«a 0 

Jt^'Brrciic®T«.itcitr^ 
filfSlfl. ^11 1937 Jitc® 

ll^lftiCll iWlfl® *>551 ®C15T I 

«irt|i%® isffil 5 icitT 8 ®f^i wi*, >sfif5i 

iSffi-f®:’?® .itfici® liciti®! 

(T.S H) ^®®flti f^’ajc'i I 

ittlC?® 51C1*C5I<I fel'l fell *Ttl'®®'Cl 
<«tl«ci® 51C1TC11 ^ '5isf-f*(|^&riti 

51C11C11 

HCll fll?,*fC® Feed 

back inter play I9i1 51 ) I 

IT^lf^sf Q 5l^«fTCltC®Nt^tllfl^l IlCl 

(capin tC3F ) *lNfS^ S«,C*!5C®1 

spsciriii ®rc?fl ^iifi® ®ci c®tfii 

^ntc®i 5I1 if% ®c^ I ®c5i c®ti 

tft® I"!®! « tJfC5i ^1*1 

*ffii * 1 ®!®: c®tcn 3ntc&1®^^5iti 

( ■!f®!H—powej house ) ® C®Tl^l *l^tl 

c®«n®r®nr® "ststfi® ®ci, 

5C^tllCll «f®tCl »!^11, fl«1t® 

5tl *ttl ® l1^C^tC®C5(i C15C11 5tl 

ifii mi, •it^cii®ii»jf»ic6tfisi ic«i 

®Jt»lf^tCll mart ®fici «ff^ ?%® »rf5llJ 
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I <rt%i %%vs 40^ art's 

i^flcatcJR tfTBT^ ^fr^irrt I 
5^cat48f»i?f i*f«tc4 f^ntc^u 

aT?rar5«i ^1 ^*1 

<rrr^« 1 ^pik 

fiir-Sfl '^at« ^1'5tf^45 ^>ll ^ifl^ 
(Jfjfl •Ittiltf^-Up?! tf}WT»^ ^ I 

atwr *tflTr«i ^c^ cacsT 

^9 «tHtcn f^g ^«lt4 

ST'OtW?! ^f% *11<f I 

« ^gf!? c*i%4 >f?wt5^ 
fg*rti:4 f^» nfi i -ii^i *i*tai 

gw cgtC9IC^5OTfl 

>1^014^1 g«rrt fliw i viigl^i 

gfngtg ^<'9t4it%^, ’iflflt’1'5 
JltOR*! « Rgw CffCf^ «ff%C?tt(I»1 

c immunity ) g|&C« gcfl I Tispt^ 

^•Itif^ sifaml (spermatogenesis) '« 'Bfgtg 

c^^^t»r^fg» gW^^« gflcats? 

atfll I 

%g*f gvRPr^ c^ra, fgms: 

§»5flwa c’wua ?gcatPrt '^gfS 

ftc-ig gi^ 5C5I19i1^ cw »(5t«r«rf%c« gntgi? 
(metamorphosis) »rt?taf g?f11 
ftgfggtare?? »4a 4c*i^ ^jtstfBi 
on. cacg (tadpole larva) ai^W® afft *rt«f 
cif^ vii4t w if gjTsttsfl «rtgtni fgg ffg 
r(5i^ 4Tti« g*ftgg i *iw 
g?C?rs( iflOfta ¥fl1 w ^8^ 
*^<t*f gjtC5 gntwg act i 

al^flws mwK*[ 

< 2 jwtiR ^9*rtw ?tn 


9nm ^ 4Tt^ m cari»f^fB<w aU vi i 
'«! CTlia f^wi gta^R ■i1« gw, ’rf^g 

ag ^fw»1 wi, 

gtt «''ca gtapig f«tg gn 

fggcatiJi 5W g««fl ati, ^ fifta gt^i gw, 
wta gf5cg 'Qci ^ i eit^gmiw 
cnm ( g’ifr?, ghll c*rfiiw caw) 

g^iwtcaa ggtca c<fw gfrgftgp 5fg gw, 
nof^ g)c5 ^gjtgta g’l'gw *tn< gw ar^ 
’I?! >6 ggsf I ^ g'P'^9 

gtaaw, ^ ggt? c?C5fl ^wfg 

gw wt?) atafag, ^?f?g ^’J>rt?<2ig, 
1 g»ifg' 'Pt*! *icg I »*i^ cBtacg 

4gi ftrgft®! gi aa^ifag c^N i 

atwi 3Jfg g^'g «(cgr«R’^ 

gtwffgwg *J5^fag fgf8p?i 

ggTtg 51, «st gfl» gtgtw cacg atcg, 

,5ffii ^fgcg gg^ 51 ag’T^s (goitre) 1 
(atPfj gtwtlgcgi ^gfg ggg: gfg^g* T.S.H 

fSrwg «(p gw arfii 'nt fa^i 
gw 1 gii ^ cgw gtiw t. s. H ggg 
iR cacgg aga^ icg atw) 1 gtwtfg^ 
ggfgw^ gt^cg® gig sTaat'eiti 

T. S. H gig at«i1i >51(11 fatgi 
•fig gini eg cita 51 gteg ‘c>sr«gf^ cita 

(Grave’s disease) geg I CltW il^Wl 

fgat^i gtwi aflwi 'egg $tg, 

viigt waiaiiwi gtegtsa «r?tg ggg 
afi’^if 51 1 

at^iw® <sifi gti ^:gg aiwtcai aatafi 
gta atii ojgt gra difii aiwta fasaiw afsia 
gH itii ggai^i c«fw ^ga-itatifw atanani 
gjfcg*flg w%<f^gl<si5a gwi a^afta 
ts\^ ^aatg •ga gawi gtatiwi awgagi 
gl^gwi I 





■m 

4 ’ 

^T»i c«rc^ *^1% 55|Jf;®SnCT, f«p»f « w 

?i;^T*f;;c^* c>ifiJ ^ 5i?;5 ?n3 sisc^ r5i<tfs?i ?n^ 

$ C“nf^ i ^<§5^ wia^i, c?Rr$, •'iiTitw 'Q wm^i a'^ ar 

‘^fjifffwscsw’ jjcflf si?r;a i^*si;5j;ca 'sir*'*! « ^irai? 5Mm »^»o i 

^ ^5r 5^, a;^T^Ta 5Tw'Ta!<i w^—snf;ca?i cn^n® 

t^t*i«$j I ai5Tc*fc>T?i sra;c?i5 1m SJwt, a^cw, mm 

CTC^ I af<f<3 as'siTc^ 5i?;a «iitaa«T tasia a«cacf i «R5la '8 RI«ii 

'9 sfFi^c'fpn sia;a ajj^ <5i?f? *rc9i fw c«K¥ *i‘9i*ifJ »nf«( 

«nw I tai$*i »n>wasTC9i <£ias ^^aisj tMasiala ?a^a«i ww «rTJ?T aia w wai 

as^csn »RaTtaas sis^a'Q ifl?p?e tfc^i eri^c^ area i 5TTaTa«i®s m aica a;^>«naia a^sna €(^ 
«f5TW « acarca aacas®Tca ^caiw aa^fa ^a i •aiaifaa' aiwi "PnaFT <i 

■<aT*ltf^wTa fam ^aitaia aFc»\if, ^fra^'nsr/OoOOJ 
5 
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'SWa? a^f® sHr;?T toi »f»oc^ cw, Ww ^rtcsw vl^-a^sp, cfT$ ctrt 
tflw Vf mw <3 (flc*™ «ia;f 5 i dittos? « <i;aRnc $5 aKw snw «l 3 ?*n 1 >ra »n^i 
fiPTTw m ^ m c*w cflc5 sndf »mwf ^ ffswiPrti« <fl?n 

sror \ 

3i?;c5?i ^ «fa9;*i *1?^ «sn i *i*i‘J!;?i3ni:v ^ 

siTj^sn ‘caTt?i a®:’ i zm*i un.m^ sRr;;»?i 

^I5C"T—‘^'f? ^T5T?J RTC5{3 Sl?7?l?l SI® iiioscsr I »f?5^5C«Rl asTItaa 

SI® ^c?ic5 t^^i“i, 'snf n a?iTq an^PT?:*! 5if^T ^RfPi 5PTCI aicK?f ii’ a^f®twR^ 
s»a;;aF, cmsnart, im <3 ?i<i'>!sit 51W af&® « ^ 5 ; ‘ 5 ^;’^;® ctfC5?i ^ifswwa 

sra;?ia;B 5 ca«fsi htw ^ifafs® 5^0 afifif$ 'sifetfV arsiw?! >isiHsnff :^t n;B5W 
im aiw I sra;r,?i?i ^\m a;B§ ceiJ, sit® ®fi$ kh ^ 1*^1 ^ ar^rsp T«iw 1 

^ awaa;?®! r.a^si ^ a;ii5T^a«iw csrc»r *fC5 1 si?j;?i «»fT^^5 

w?i wr cw ™ *rnr sis^cg?! a'uw ww Kh 9J*^ 5C® 

♦nw I af® ^»i?r a^cssia c“ic^ ta*=^ shcjr srwr «iHTa asfw 1 

«p9iTC*Rf ®»Ri ?nsi«f;?;;?i «Taflt;T«)?r src® 

a^f®fl f»(6'ni^a;c*ira >rc«r55 a^f®T^®H^5T ® tj?5¥ 

CsiWct'?! sm ^cei CSIW WR t 55n:q<p sitc??! WCS? « 1<1^< ^C'SRl ®Tint®’Q 

WR PPTiT acTjai^flcit?? csic'^f^r eia ^C5 1 ^csrcsfr, »i®;cv m 

C'WCJTT « W‘T^T Ctf'QSH J??W5 1 >tC 5W ^J«5TW a^f®?I fl;C^t*^»! I 

<a*!JT CETN ar^PTc^r 'siw^ sn;R;^<3 ars 1 s??9i»^C5r si® 

‘c5®9n^$’ 5 t@t w^it?! afj?i ®?r bi^'Q ?rc$ 1 sip;;t^ 5iT«in?r .a^ sr®?i^$T 

a??® asi'cTO I 

sni;;g^<i ®T?f si^cag si®, csptr siT't'Q si?r?<i?f si® ®i?i 5 it«ir 'snc? 1 

sw;?i^a ^"^cwp*! ai? fa®?! <3 *n®^ >!=?;« «ia?i;a f5is«i-aiii ^;^gw 
TOSi? sRi^s^-'i’l ait? I 5"wsi asn?i asei^i «iTre si?;g siaicB? ia?i? di?p «a?ist$ ^rcaw f®?? 
w? eat^ si?;a*t aic^ 1 a;5i'gTca?i caasi t^sra ^c?i sis^ate 'sit^p? 

si:®j f?p*^ si?i;?it^i ®Tw?i a,W5]1?i at® t^caa ^nsBt wars !?r, ^?c<5T3i 

*?;’ii^?i cpia csjcei wca i ta^spsac® aita ii;c®j >i;a$ t^^ si^caa aa*®! «i^1?r 
a^n anr 1 ji^ «n^ica aaa artiei cacaa w;w5ta [asi ®aa asasi®a;;®C9T «?;t^ aa^RRi 
&i®si;®j 5iT»tftaat wKca'a si;®" apia acs^ a^MassiRlai »a^Tg an:ac?a 1 ^nttfara^w 
a;«a7 !i:c®Ta 'snt^f^ aa^caa a;*a a;®j cacas a^a asai 1 

casa»isn® at®a aiJ^a air, ®Hj '^t'^atf « aaa aaaat* ifla^ ^awita^p srjw'?! ^<3 
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?isc?rc5 I sRH^ikfialaT sw;?w «13TO^' 'sr^w 

tw *n?r, 5Tc«ri:5?i f?i»tf;siT!r ^«i f^ srsfcsi ♦ntso ^nw i sni;?Jt¥ «Rrc«iw 

^SJW'Q <B|\jptf J^T, 3, “i;*?!!®! <6 «R c?!?? f^ig e»^®TWlSia (flST 

« 

?PC5 CtfW I ?P»ITC*f ®IS5^T>I ^fT^CST'Q 

H;f®sn<i;5r'; Sb^sttcsi ^t*fi 'w—ctf5Jj;^T5 c^h i 

!v f55j t^«n^?r 5ICT ^PTI *iTf^ ^ ^;^'Q ^ 9 :® »nc^ ^, 3 ;^ w? « 

^9* ’i;B5T33c«i?r BiRT s^isgptr ®k® »nt3 rt ®w B,*®9ff®c® rt!^® cb^pc® nws 1 

2WRR 3»^c® SlS^l’t siTf^C® 913" %V^ 9?®T*n®T3 «IHpTC5I f®R C«fC^ 

3C33 f®51 mpp 43? RC®*33 RTC^iW C»K3 f®R 315&r C^C^IS 43? 4^ »n33f9f;fffr *!!55ITR 

»f3"« 3TRT3 SIC3T >lT‘3® »I5mfjf C^C?r ^ 53 I 

Sn«l1t3S57Rl3T 5i3;C3?I SfRCSf 3C9IC^ W ’lh'CSf‘ll3 9m?ei*F3WR: 39|"^"5 

(Galliformes) RtjifR3T?Rf® (Phasianidae) C9i »nTc®T9IC‘i3 (Genus Pavo) 
?®R?$ aajrfs «iTC5 I «m®33^ <3 Sl?i«?73 ’(r<33i 313 R*t®r-3^ 3g;;3 (Pavo cristatus) 
43? SRiWC*!, Bn^3 « 4f'3?l73 313 3f« 33;5f-3*'^' Sl3;3 (PaVO spicifcr) I 

3sic»n5ig;f « RT'nRg;^ asnk3 swig c^bris i 1936 «iTf?F3STg ^csfic® ^13 
4^5 aenf® «ITf3«^S 53 43? 43 RT3 WCffl 5C3C5 3SC5ffR3;3 3T «IJTClpTaJTC®T ^R;C®R?33; 
(Afropavo congensis) i 3?^«ta;3' 4?*I3T, 5 ^r « t®3^c®3 W3ri5 (Pheasant) 
3CT 513;C33 3T3;«U ^3C3 f355TR^3T 3CSIC5R C3 WRl'^ WW^ 513;C33 

^3af53 5C3C3 I aT^9lt^t33f 3^9! C3C3^ ^3C® 5I3;3 3C9lkC3 313 ^3C3 43? a33®1^KSl 
VI3®33" C«rwt S13;C33 f3*3af3af3T ^;, 53 I aisiR WC3S ?n3 t3, «lTt5PP0n*®T3 

Tb ca$ (356-323 ^ n;s) a®n33"cR3 3R3 «Tg®33" C3i:^ Rg^go a1^c3 TRt3 

?9tC3t5C«W ®TC33 g;a3T3WT C5nf5® 5C3 I a33®l33C9l 3^3 5|3;3 af*53 4t‘WI, §133 

«nlipFT « ^kgicag ww f3®i3 sii® 3sc3 43? 33C»X3 5i3;3 ^niRfg^i m ?fc3 i 

^C®3 5n®l3 aifg RlsiRg^g t*f333 ®T3® 333513 ftrC3C5R 1 

fe»*f:;pf3 3sfl3 «R;^3 <3 t5n3S151C3« 5I3;3 f3C*13 "sflR «rf33!Tg 5fC3C5 I W3C3Riat® 
3T!®"C353 3T5R3;Ca 5I3;3« 53 I f5’3;*n»53ST39I3 W3olRie S13;C33 3;a5n3WT 

t^Tf5® 5C3 aT3®1'RWfR 35lt®‘C353 3T5R f53TC3 fR3"lf5® 35C3fe5lR 3C^ RCR 53 RT I 3a" 

aig'ftaVig sf 3 T 3Tca3 wa ^t3®3C3" si 3;3 t3ta3 ant® ^r 3C5it 3aB3®s 

«Hf®"C353 3WaRT3 RCSf 33^^33 Ir^PT 3f$C3C5R ais'fR *n’‘fl35139!3 43? 3TaC^'Q i:?n;3C5R I 
®13®3C3" 3Jiaf5TC3 RS;3 13333 53 fR, 3W« R3;3 ?33»T3*t3T 3CSIR C3 R3;?33 RT?3 ^®nj 
3;*313; i aT5lR33CSI t3TtR3 «lf33T3l3T C3 R3;;3 ©*^3 ^®1 ®Tg 1^5; 13333 aT<J31 C9TC5 I 
R3;cg3 C55I3 t 1$ C3RR, ®13 »3WI3 5133 « C33 RS 43? 3;3 35C«^ CaiR RTCR I 
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zm ewiT® rara*}? t^«i c«,x^ wrt cm? w ct mu cm^rc*!?! 

^ww5i*57« ^T?5?r «qc5 5i?r;g 3ic9tt^^ yp^sii fe>nw «wi i 

'31^^'e m 5MT «i?RnB?TW?i ai^iW'Q sra;?! i csim >nTO*T sra;cs?i 

^*Rf;*i tsirf^ 3?c5r f^^rwr® si^;^ f^sj^ei i 

sm;?;?i5 f^'s^ wc*ra af^ic^c^ra ^csf ^ 5^57 1 

'Q ^?5i?rc^ ^ ^c?i mt. ^c® aiw 1 

aftscatsR' 1870 ^«5Tc^if »ft^«f ^Tf^rc^RT^nT?! sits 

sra;?r-5ra;;5^ fsrar ta?5c&iJT »£i^? ^ 5?er«f ac?r ^7 5Tf?c?r h:?if5ST 1 si?f;;c?i?r sipw 

^p?«F c’naJT W'Q c5fcJfK7 afMsjssw^ai 1 aml^iT^Twa t§fcai^ cm? 

w t5?5p?rT'«rP7T?i ^;f>i*Fra jncsf ifiTJfi) si?r;ii cwm®!?©^ sitcsi iaf!5 ^i^caa cacsj ac^?9i 1 
a»f?*n*n?f ^«fi^ cmi^? cn w^:^' cacei^ ^;f>RpT? ©r cn«w 

^C9j sit^rf'fc^ sr;c5 *«r;;c?r jtib;® i »f;?f; ®pii sig^^c^F csr^i^rfscJi?! mm 
wc® ftf© RT '5Br RC5f l Sf^^l7 =^t«JffTCR5 aT<i*rt“f©T 

fefff CR c?TR ’ics'f? Ri$ I ^C7i sfRcsF si5r.?a^ ?f;a rr'rt 

mm?R m«Tc?R ‘-i^a^misf’ ^Ta«f cstc^ m ^ffifsi c^<f?r 

5T!!i»nc»i mx. 1 aih ^R;asi ©-ra C5it«fR" 1 sitr;;c^ 

RCR mm? v’fc^ 7iji<T?f cJi^ tffs'aa'to amR 1 







/ V* 

«i^gi5a 

/ C»fC^5SRt»«r fR’SitR 

/ «•. 

m\9\i 'Sj?«j|?f?r 

/ RCRt^sRr m 

/V. 


/ 7 ? 

/ ^'* 


/ fltRws ©ItFrt 

/ V. 


/ fic?ia^tot 

/ 


^/oi, ?prfw ili? c?tThi 




«tc»n 
fw ^■f, 

®rpi?iT t£i$T ®i^]s w c^n® wf®" 5C5^ c®n® c*it®^ifl 'snc^n 

^nrra ? 5*TT ^efT^T ^C*I* ^131 I ®fTslTW?I ^®-^9fCSl ifl?! ®IT>MW- 

late t£lC5!C5 te I ^iCSW^T, 

q?!, ia$T ^*!?l 1 

ifll src®5i§T?i SRI Rt—®i^, ‘'i^if’iaTsi *iTS5iJ75rrcs?]^, fs»jf?iil 

STT!*^, ^t®9it *n®^ ‘T*^ « lOOW 5rn*»i, >i;t5, csncra iJ^c?it i 

^srrsiiwff ^c® 5c^—S’^iw i?i ^cSf3 *f'®pp ^ i 

ij tr®6T^ '5 i?ri iSt^ ?Picir3 n®^ ^nw i ff®V ^nci?i 



fr®^?i ^ WT$ c»tr:ri sf^o wq^ i ^f^c® 5racf« «r;?j;w to 
*n®sn *11®?$ »n’nc*n 5 ott i to ^c®?r r^csf §»!T?rf^^ c!n«®Ta f»fw «it6?iwt ^ i 
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mn *111^ •m vm »if ^ ks t®?rt ks snw-ifBr 

«rT$*VTpn ws ) I ^ HfaS 9in*»i si?<r 

*n?f5rn5fTi:5?§ w«wt m’i \ ««i?i^c?r lOOW snT»i- 

€a JiTC«f WflJi 5r;^5-4g sn*tjcsi cw?! m i 

*iflR kT?< «fTW, w 5f^?n:^, sit«nf 8RTf^ 

(5«n?i«i »irr»i« ?FTcsrf*fCT m^rrc^ i ^ ®fjn «fT^'c‘Ri 

OTT5W 'QC^ «n^H I >J«R ^ Csn^ ®THf$ ^ 

in ^ irlcs »((?? *fTs^ ®»Ri 5T<i ^csT'fl’i? 5m 

m ff*fn:?ra 5iT«ra snn!i?i 5i:;c«jg t»Rk® i s'mira sfi«n^ 5m *p9T!i «Kn gmrc^Rf 
sic*n*VTa ^a‘^Ttai^ ifk5 ^tc? «rrt^ ifi^? <ank 5isiw si;i:^?r f*Rf$ %szn \ fspnfair-tas 

5fiT!;*^5 ^’Ri 'gto ?n«fT ♦i^ifJi^Tsi '^mairwfpic^ 5ni«f 

(£i^ 04*1 ’WC4 184? m §»§« ®m f*'^^ 9nTtm4 i4ra'’eirr >nk§ 

«n^ 4!?rc* c*ft4 i 4*4 wc^ ♦jcot cw® ^ anc^ 1 


Gram ; *Multizyme’ Dial: 55*4583 
Calcutta 

BILIGEN 

(Becauie of its most efficient Galenical 
colagogue contents) 

Remyoei all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assurer Normal Flow of Bile 
Rectifies Bowel Troubler 
Re-establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Remedies 

445, RaUndn SAntai 
Caleatto-TOOOOS 


S RESPECTABLE ROUSE 
fOR YOUR REQUIREMENTS IN 

All sorts of 

\IN4P BLOWN GLASS APPARATU‘ 

ftr Scbtalf, C«ilesei A 

KMeftfcli l■•titutl•■l 

& 88 OGIATED SGIERTinC 
GORPOBATIOR 

132. UPPER CIRCULAR ROAD 
CALCUTTA—4 

PhOB« I 

Sacioty I 55-1^ Oaamp-'ASCINAORF 

Rsaidaaca t 55-2001 





csitsTfl^, ?;c9i« ♦iwra c?nCT <ncv *nffcsRi ®5( (acid) 
^ iTW ?p?iTsi^ ®infji<5 (HCOOH) i •rt wtsnfe «c*iTsC5T?i 

'fWJj ^«nr ^ JFfTRjn 5?r i uispitv <nf9i •nrt’i® wc5?f wT«fT<3 *ro9 

5Tm I 'siirf’!® iflSR^ «n?n'5W I Pitsrr!?, 9?ifsw «intw 

(formic acid) ^ Pfs *K5f 'sTs dtiwfl ^ i ^f*i? ^iTlfsTO ^ 

wt*Ri ?mt5 'sinfji® (fatty acid), 'srtw ^mte ^ si?f 5t»iT—« 

^sls^ c^ I (inorganic) «IC5RI sf?f; i « 

(organic) «ic 5 ?i siwi 's^ssw I'Pp c^ft’P ^tsi^ ^HTt^njsa ^ srRnsn?^ i si^ <n’rni 
^ 5fRi*f cw <9^ ^psifsi^ tstsi 5^ 

c^fj? «ii^ ^itTjic®?! f^sna«t ^pstsuM (HCHO) n?^?n?r f*K?i ^frosi i 
«i9nf5T^ (oxalic acid) wc^p cw ^?iT *n ^—^ 

^wrtw ^smfji® ^sf?! ^37 >1*®^ I 

^P?fTsi^ ^nf^-il?I 51T^C?F c^*f *1^ ’Rll^ wc^ *nBi I ^ 
'f?Rna sfig (test tube)- ifi^^TRi, f?Ff;^ ’ihct t^rnsr 

(NaOH), «UKsiifi?m5i *3 JirtcS) (AGN 03 )-«q?f 5^*f i 

^pi'G ^iJfraTcn ^?iT ^1 PI wcff T^^ic?ra ^91 ?npi'G 

59IC® ’lien; ^91 ^3 ^ ' 

iii^?r c^spnffn:^ ^ac® 5C^—^ s—8 «k*i 

*nf®® 8w (5i7*n?i*f sf^i-Q 59!i?i) 'G CT®7?i ®i9i*t?r a^*Ri ’iTitTwi <f;w 

PP9IC® W I ^TTW?! 37Tsns?T t’l- (CC = m1) ffllcSc^ H^*I *ltSRl 

src«fT fsics ^171 crntsnfR?nsi 57^s?n5® (NH+OH)-ia3 5^«i 
'HIpTC® 51^ ni ?>161®|3 !Il^cJ& 5^*r ?t?r ^ I *lsi*1^T*f >wf*w 

■s ni fj i® ^ faar«l3f 5lt8f C*lHf 51 :^ I tHII’RI STPI sn!j|#T ^ fjJW 

®»?;?:!T5l I ^9|^ ?p;dc® * 131 ; SRU WC^ - *RI^'^7!|«i6tc^ ®SR 

arpw sic<ii sfugrsTw ^ 

^ fw ®®§i «T««ir Nca spRi WTiiPi ^»59i, 5 ^:^ di^ • 





506 


[ 32mn iQm 


c'wc® tJr«p «n?pn?i ^ \ «Jr fmi Nww (silver) m 

?T^*1T i *Rn I 

^raVit??! JTTsi ^9fT «n?in (mirror test) ^ la^ ■^fRW troi bs?rt 
JW—«a fpf ?i;*n?i tott—?ptc«^ va^ i 

^csw w, WTcsrrtiraTsj ^Ripif?! ^ncsnTw isfc^pe m \ 

'soTWifsi^isi « f3!ffreT?i fn^ctc^ 5i«iVi*7 la^ws w ^ 

(Tollen’s reagen) ^?f c^R^r 5Rit5i5? 'smf^ sm—?pgsm5if®sn^, 'snrfyidF^ 

(aspT ^s^9[ !5(P3Jn-»RiHT ^ 1 


^«rt? C^N* 

site a?m,l9ra tet$ ?p« te OT'om 'siicf i c*if$ >it5r^ ^ v/ wt« i 

1. 1 H.P ^ JISTR ? 

^ (a) 476 watts, (b) 550 watts, (c) 746 waits. 

2. lOO^'C w 5S 

(a) 0, (b) 100, (c) 1000 

3. C5!C8!?r 7QS 5i;;!IC?P to 5m ? 

(a) »ift, (b) m, (c) srriTT 

4. 5rrR?»i5 snsr 

(a) 5f;eT, (b) c^5T$T?r, (c) lalro 

5. «a^f§ ^ c^TW “f§ «p?ic»i 'i:;?!'? 

5RIt^ ? 

(a) 30°, (b) 450", (c) 0" 

6. ^c»wSpi?i m ^ 

(a) 2000 ^'jRi 1 ®T^i 

(b) 9xl0~=*"gm. (c) 0 

7. fjiwra tgii?n^® ^ ? 

(a) ^>?iw 


^9)51 
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(b) Jr;f *spw(Tir ww f«fc»r 

(c) ^3^5 BT*( I 

8. ^ vi5c^ 5«PR «WT?i ^ c*wii 

(a) jfm, (b) (c) i 

9. CSITiJA^fT^lC® 5T5R:^?J ♦fKf^'c'5 W Ifn'*! ^IW5 55 

(a) (b) >fsr5»r «f^«f, (c) «ws»i 'f^*! i 

10. WK 'ST’IsniII 55 :!T ? 

(a) ^rrc^i^w (b) ♦i;?Bt>*i9fl^, (c) sftsrsT*! 

11. <115W5 »^P&Jn«¥ 55 

(a) 753-C, (b) 357'C, (c) 273-C 

12. »5l5|^i?j5 (efficiency) W5 ? 

(a) 10%, (b) 100% (c) 50% 

13. ®rPP^ 9fJT>I 55 

(a) 5T '55»»T'4?;'© ^5T 5T5 5T 

(b) 5T <nm?n?5 csip! k®! 

(C) 5T 5C55 WSIT5T5 eflC^ i 

14. 5JTC5Tf5dE55 ^C5 C9p?r I ^7 f^5I5 »W*I ? 

(a) 5;»tf5 ^5n55TG5T, (b) 5 Rg, (c) 

15. ®i«i;;5’it«5 iKtr "ff«5 55 ? 

(a) (b) ®T% (c) 5i^5»fff I 

16. 5lt® UfK ca»fl5 t91VT5 ? 

(a) a«(5ica«ft, (b) (c) f5®1?rca5^ 

17. C*lRf»K@I5 f«R; ’57^15 »1S15 C*F7t51C9l5 ^ICSF C5C5|® 5^ f®a^ WT«f ^C5 ? 

(a) 30“, (b) 60’, (c) 45“ 

(Jwr^fR 511 a?i75) 


6 





h“fvw' a;c*i fsf?® m 5C5C5i ^ 
*f«iTW'5it^ »fMJi SfRi mm 5i^'s m 'sn^, W9n<i;»iT 

«fTC?rw? wr ^ I ^»T8R m VICTOR wfsiTO i "strict 

8RfTf"r5 mK Saa k*ia t!W»a i ^■'w—^iiaiawa aw 

BTitaa akar i a^'an aa»«itd iiias^ at^® i 

sn'fcJFK^ f«(»f;aT sn^:;^a w a^ca i « m a^caa^fi ka« f^ca mm 

qii wiM i asaT ^ i piMS ♦la^Tca w w s[caca i caaa—(a*) ai^^c’-aa 

®*iTO, (a) ai®;ff;c^a sma, (a) a]'?'f;c’aa ^Saaafa^T « (a) ^aawT faa»K*ia 
®aa ai^^’aa epsra i 

aaca ^aar ^sttotiwi ^aa ai^ff^paa faca i araiaa^ca asf?!® artafd 
if;cw( $ai?H ^.m 5R5Tcai ^<381 i 


5t%lS sfcaia ^^tana 


1 

1 

(E 

I 

1 

5? 

! t 
' ^ 
i £ 

i IS 

1 _ 

?- 

vr 1 

1 

V ' 

1 

i*', 

l_ 

1 

1 

1 Vf 

1 ♦- 
w 

1 N-^ 

1 ^ 

1 

1 9T 

1 V^ 


! 100 

87-5 

3-2 

srffwi^f 

100 

81-0 

4‘3 


100 

86-8 

3-3 

Jlltira S[f 

100 

j 

83*0 

1-1 



(£ 

'£ K 


sill 
^ I,eS I 


t. cK V 


90 0 2 174 0-05 0*19 O'l 


130 0-2 160 0-04 O’lO 0-1 


120 0-3 182 0*05 0-04 0-3 





'$ai caca? ask^ artafd ^fijc^aa Sawiaa® aia% wiaR aic^ i arjaj^aa 'sntsnsara 
apfi «aas aaaa Wa^i ^‘n^aa ca'eai i la^ ^aa' ^aa aaaka> 'sr?!!^ a^-^srca 
a^ai ^®51 (a*) 0—6 ai^ laa* (a) 6—12 ara i faaWa^ acaaf ararcai 
«a^ aaaaaa aicaa arai acai^ aa, ^ waR aic«f i 


•tia^ atca^ sFta, 5^?i, 
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«rtf tir^trsi 



’J?!;, Slf^ « w;c’‘<3 5iT^;;i;^>jf C9it^ <3 I 

»j;v53T?, 0—6 sn-^t w^c»r f»T»f;cTO 5?r, siww aw*f 

I siT^Tf^t^ij csnt^if, cw^g^i, ^tTN" «!iin»TT ^51 ‘in^si'Q 

'5Ii?TT5?J tf,tf 'BICII^T ^ifasiT*! cTTC’f l WC^ ♦lf?WT't 

^ ^CffT'O ;di »nc^ i 5iif?;c’«f ^n»rf^m*f, ?Ri«RfT^, 

«fraTtsn:Ji?[ ■nfsTsiT*! ^ «rTC^ I sn^(f;c‘='*f t^^ifsp? ®iiiiTi5n 'f;;*i c^1 ^5iTc«t 

«fTC^ I ifil T®$Tt5iJT l^i’ «it*f^siToi? i?ri^T?r ‘^^‘u?r i 

^OTieiTT i 'ssfi?, ^’<f, Sbbt?!*! tsi^ 
sn^(f;^^>sfij sfisT^ '5iTcen?5« I f«i“T;?i5ic5T a*rR 

WT i5C®j I est^i^ncvfc^ a'SK i c^wr t’lc?, 

^c»sia an tacnf a«fsi tfaffR f*ta;n 'Qbr era am i 'fat'rcJW an at's^T^r 20 am nsen 
<3^ am ^ sim an'® i 5n sria wns isjns nn»in an'® atsT^fi? 10—15 am ®cn 
n^»n am, nff .gnstS faa; an'i^ afnnica am i an'ra afnsnca ^;c’‘«Rr atanw 

?C9i7—a«m *iTPT 3 'siT^n nsen at^nicn i in^tS faa;n tnew al5 ennm w;^nam ®?iT ^5® i 
ItfC^T esn^ 15—18 l*f'*f;n ac^ «ia^n^n' i <5p£8a?i ann^l 

1 «n$*a ®cn m^ic^ 5cn airmen i n^Haicac^ a®m i 

•ni^n® faa,!! t*^c5 war nm i 

(^) siTca—ai® cai^T n^nc^ >iam i 

(a) «n srra caens am aia—®TcnT ar^rwi nac® a^fa i 
(a) ar® aia cac® 'sa^ aia—nam aam i 
(a) an sna wa ap!--!a5a to a'^a i 

(«) aa aia cacn* aia—5iar to a^ i 

($) »£jnKnT aia cac® nicnt aia —nen a^ i 

( 5 ) aiHT sria ww—cac^ aa»a tan? ta® ai ai ®cn sac® a^ i 














510 lOH 

^;f»«f»ncw txm i ^ ^*rc^ «ih !w*f 

14n?l CTOI I 

(f) ®fC»SRl *Rr WC^ (£l^ HW—^TC»JH ^fC’P 15N I 

(«j) »f;-*ii’r ww f'5^ snjf —C5TW« ^ck srT«fT jjwsr i 

(^) 5T?I SIW ww ’{fe SIT?!- -5TC® C^ISRT fifW «n^T I 

N) *t!5 JiT»i c^fc^ ^ siPT^m® *ii«iri fsffjiwii f«ri:^ to i 

(«) ym SIT51 c<rc=^ to i 

(5) ^ sn>i sipi—^Tpo K?n f®fTiT55 tsmc® to i 

{w.y »w sn^t ww 4?n«T sipt- -«i3r;^5f fRctf"«i ttvh i 

(^) «a^K«n 5iT>i c^rws sn?}-—sicig «t^sn i 

5^®8 ^niTO^TC-^ I ®«5RIt«ra gnif^-pii ^ I 

(^) «ni5 STTJ? t«(C^ tf«f SIPI —snsiT *ptf I 

W SIT>! C«fC^ ^TC3T SJTJ}- ^VfT ^<5 TO I 

(^f) ^TC?ll SfW—«ITW*[ TO l 

3p=*fc^ ^iftsnwT ^gT i ^igHn ^tst cw ctw, 
PRg “nfgsiTc*! sn^tr^^g nra wtgics cgrcng c«fi:g5 w[g«r£s i 

pw*?—5tf5,^if»f I "siTgTg gwr ag'is a?gsiT(;«r si]^;<'?f ^ 

^Bn sfVws *igg®1 aglra ^THJncgg 5T'S g^T aig i ^jgm sn^;c’'sf 
f«^fsfif ‘f»i’ ng'm atgsnw grgi sri^tr;’'*! aw gscg '^gj =»gqf«, 

^ ww ?m aig i 

«flgig 'sficsnsin gi^ -3fiw?«fn tiw»Bt«ig §ag aeig »p=a»' i 

'siRTcgg 5iigcg gs'gfw agi^;ca c*f«n i ok ^isign 5 [OTt— 

(*?) aa?TO—^jpi'N^n, (g) ateiSgg—tf;?g«gsg«i « (?i) caisigt^- wifga i 

gggn ggwfpig «itsitw?^ a‘c^ tj?tvs ^g i «nggT ^aip? sn^g;^ 
Ti?cg giTc^nsgi gsgf?, Sf gsi^nTg §ag ^ig a^rg >mc¥ BfPfi iU^ acmw i 
pfai WC5, giipi^an fggaicag Sag *n^ff;c’gg giatg>ffg gcgcs i gn?(T ww, 
faa; caa^ aw gsgw, c>fe aicgg agg^l aw ^*nc3 ^ fg»p=g m i 

wa f^g ^Tar ca® faa; aaa ai^scag cgt^w si;a enfaca aw gtcg ®ag 
ifl^ ggwg taiEga gg i w wgg^a ai'^wc? f®*gcw Saaiaa gji?® gg i fs'gcfTa 
a;^g ®fai caiangfiJa «ag? W'Q gsci^^ ?[gcgTCag acgi«R ^ i fgs*^ St facgcag wn 
ai^sE caieTjBPf^a «iig<3 ?Kgg»ti; ggcsaa, am t«®gcgng Startfca aJEig®? ^cg, ^gi 
Sgaj^ gic« aicg ar gr ^ SgaFf'’ gii^® gg i g^gr^ awaigtag a^war fga!*g« 
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^ I ^ 3T1UT w ®«fT>rt!i®i 

^ Ifl t^5 5l*fTM«R «!5?i;? ta I ^§raT*f, ^csitwi STfh PfW 5n^C*<Rl 

®*pnt5'5T k*R ^w«tw jics^!? wt ^ *Kirc? i 

»fT!5C5^ snff?’'ifij tm^ i ?ig«i, jibr-jh^ ^ ?t»r 

«TO S’tB w ^si *1!?? I ^ik 'tto's im 5«c®T ^’PT *n«in m i 

>9t^?l ^^‘silPi ^(SPisi ?« I «i5JJRf JKo 5?;^ Jl^‘®l<J?I 5}i^5l«IW I >It5^ 

5w «ii*nw«^ I mt 5SK515 f^^T*f 5i5f5?jT5 JwiJTR Rir ? 


^?’3 ^ 

1 (c), 2 (b) 3 (b), 4 (c), 5 (c), 6 (b), 7 (b), 8 (b), 9 (a), 

10(c), 11 (b), 12(a), 13(b), 14(b), 15(b), 16(c), 17(a) 


_ A NAMt lO 

REMEMBER 

HAVING VAST EXPERIENCE IN 

manufacturing quality 

WIRE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Coatinuoui period of supply to manj | 
major Electrical A Electronic project> 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONA! 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY A PROMPT 
SERVICE, 

Writt for DotaUs to i 

K.N.PATRANAVIS& CO.. 

19, Chtndnl Chawk St. Calcotta-72. 

P. Box No. 13306 

Phone : 24-5873 Gram : PANAVE^’C 
AAM/MNP/0 
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insi BTiin mm i 

“?T»K?f^c?i^ 6174 5?<«iiTf$ 9tf‘i^<*rcw <5tTJR;5 ftfisc? i 

«ij?i ^ m^«n?i a;5i q self numbers i ^snsm^Ri 

«£i^ tJi<p«Ri «rTi?nwT?i «Iff 5i^^T I '5n5T*i' ^'ija^sra 

5i?^jT sra I vs^i'Q a«CT 'siTsiflT *^->r'«(jt’' "mk «nc9n5RT »f?r; 

I 

« c^?i «95p?6 5i^«fJT ftfc?i^ ^ai wc^ mca; sn?? ^ siTas 5 i iito 
il 3i?<rnte 5i?^rN;t^ carw-fT, snw cai^i ^ac® 5ca i «£it 

^isasfaW c^cs ^s? i> wim^w snjie ^ 5 ; ^ncet^ ^la 

5 pn?i nT<3^ area 10 i ^nc-na 10-ija >rrc«* 1+0 car^i m( 

wai 111 ^^11 wc^F 13->17-»25 ^(sitTw i 
«ir?;5iii«i a»ca 5 ww ^ai 10, 11, 13, 17 ^ 

«P?i5ia*t asca a^rraas wca^l 1, 3, 5, 7, 9 ♦fl'e^ ’i**oa 

I 3, 5, 7 ^sn i ^^i^caana cafacao??! 

ca 1 wcaf lOO^a acaj wt^ 13t$ ( 1, 3, 5, 7, 9, 20. 31, 42, 53, 64, 75, 86 m 97 ) 
*aa»f a^an acacf i 

«£iaTca «naaT a»at^ a^ar ^snBar ^aa i <£it^<3 la a^an 

a^t; a^ai wc^’rTca-~aaT ai^ a^aiif^ 173, aia ®ia taa? catas la,'2a 
3a aca aatsca 3, 7 «£iat 1 acace i a^a asnaar aia;’a aca ca aa a<an 

aca« ^aa caiaa^a caa a^ca cat cai^ji?®! wca^ a;’*a acaa a<ana:^5ia caia^psi aia to, 
cat tacaia*pa?$cat a;sr a^ana area cara a^ca aija aw ^^a a^ i ?Tc«t facaa ^ 
c^Kst^c® 173 wcaj a^a ca aw?$ ar^sar area ®Ta aia s[5t 173+((1 +3)-7j = 170 i 
^aa 170 cacaf ami aica 170+{(1+0) - 7}=164 cacas 163-»161 t^snta i 
^ vptd^ «ia;aaa asca 1 caca^ am aia 2-^4 -^8-»'16->21->20-*‘18-25 tsnta i 
<at®ica awT tsta aaic^ aac^ war aia ca 1 cacaF 99-«iia acai csn$ 17f$ »aa«§ 
awn acacf i <iiaT sscar (1, 3, 5, 7, 92,94,96,98) «£iaUl 1. 22, 33, 44, 55,66,77, 
58,99) I «iiwa acai caefia awa;>T anaia aniat luaFt ^a!a«$ia;< i ifiar aja; 
~«]^a;GB/i, 1, atai wtaw a^4 aFfa^tMi-700032 
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■^11*^ m m 5tew (inert number )—^ ^ 
siw'tsTsi vaT'*nw !n I 'srm ^wcsw m\^ ^n»rT?i ^ i9^ ct 1 wpp 99 ♦r'« 

w c«ic^ (inert «i;^ai «rnr ta) «n?fKTfewTW >R'«[n «rm»i 

c*w 5??^-5Cffa <aCT ’ft® < ^ ^5ca w-ear ^c^rr i 


103^ 

4^ 


1035 

AB 



A9 

i059 

1044 


io40 

50 



47 p.37 
51 

10^1 


53 


1045 


ii^f5 C?'6al 1-^2-»4 

'I' 

37<-35 4- 3428 *- 25 •«-18^20 4-214-164-8 
4 

41 -► 38 -> 43 -*> 42 “> 40 36->39->45 

4 

45 4 - 50 -► 47<-51 ♦-53 4-54 ■*■ 49 4-52 4 - 48**-46 

si^ia ^’fra 5C51T <al w ^ sn^ 

495 I 1 ww 99 srctrr wt$ w 17 awe?, mm 

sfi*fj wc^p ^ c*nw w 

(l + 3 + 5-)-7-f-92 + 94-t-96 + 98 = 396) ^ »IW71 

^srm ^ 99 l*f3t 'pmm i 

«Tt«i 'Bispra ^ pfw^TT ^T?f PI 100 198-tiia 5n*fj ara® 17f$ 

51W <fla? ^£1445 y{m^ I ’frSpppp Pil$ ^car 199 

297 : 298 396 397 495-^a sipO'G *£1^ *£1^^ WT^ 

mx I 495-<£ia ’Rt wv 1000 ^ «iRi cfH »iw-Ka^ ’i’<rH wcapn i «iTfR» 
fT^sT Ji^'«rnHsr tw pfw 1035 c«fw (tw 1) i 
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[ m 


'<1? CW *nw W ^ *ra W WH 5i*,<«nT-5GR ( 2W*J 5Tat^ ) 
5GK5 I ifl^ ?i:ffn ’Sitfpp 

5!wnii:;?»Ri 5iw*n:J»?i i «iPWirJTa sih i lo i c'asif^ 1000-<fi?t 

acf*i 5?!^ siW'Q '5R;;?r;a i .a^fiw cas^ei »i^'«inti;?i msi 9901 iiit 

W«w I ^Tc’i^ w a«f*i ’iwi’tifsra pit^pw 495, 

46 f®:? 'si®^ ^“1*6 ^5^ ^W7 mg w6 5i?^jw;f5i f^R m c^ «946 
g^w (^5R«n^ gw kg) i 





s[c®5i—^T 5n5i1«i c^j??p5tic?i$T^ - >t?«fJT, 1979 

im^- 

'23^2 (1) 5[;6^ BlifK gT^l?l 5fWJ'snowrt IMTCffi?! JjIcbI iil?l# 

5C^ ?qs?lT ? 

(2) ^i®i5im1<i cfi5T5T <3 srrc^ si'ni m<Ri efWJWH^pt^ 

('^) «imf<i'Bj im f^p ? 

(4) 'wmcsT kc.% jtt m\^ 
<£l^< >1T5IW 51;^ ? 

(5) sicKi sTtfca^ Scm i bc^<i m 

s (1) ^1, kc®f 5c5^^ 5fff3 c«fc^ ?iTc« in ’lo? c>i5i:csp3 

S’fK «II^5iI?jl5 Cn6i:?F 5M, 

sna ta 5ci;^ 5m i 

(2) ^ 5pta SI*IT ^TM I 

(3) in I 

(4) BPRi^ ^spn^T^i if;^ k^ wwicei nm^ t 

(5) af^k* BT*f?i 5w i <sk efcnit 

BM?ra *ia^ I 

5rc®5i-^TRrc«ra «ra'W *ri^— 4a5r 1979 vsitm ^jt:?t^ 

usm— 

2j«s (1) 3V—9V csito *rTsi mK wn^rnr 


7 



«ltir 'S [ 329^ 101[ JTvW 

(2) 16f$ qi^T?r ?ric^ ? 

«isf?r WRT, 24-»j?ifli«rT 

(3) tf}^ sn^g sros^i ^sfg gs?fc^ fgs »n«ii:^ <3 

^tfg 5iT»f fgs ? 

WT»fN ^> 1 ;, gsfsR^ 

(1) w WF ’nef^RimcsRi j:sn^g ♦n'QJiT 

1 sic® 5 !W 'g;;^ ^’m ^51 9 V wi^g^ i H.M.V. 

9V csiT^g 60-70 $T^ig siwj vn^gr ^ 1 

(2) ?fT^^®g ^*ig 5Tg?$ ifs" otI sraf^g sff^fiJg :?1c5 

gqc^ f^ca «fT^ca c>i$ f*tca^ CTa?^ spca ^ 

eiT^ncvs 2 [ca I 6Ta?$ siaf^ f5>iTM 4 x 4 $t 16f§ 

-ofn^nc^ ?ca 1 

(3) gsgc^ <iT gi sn^ica m faaa®j 5?^C5 W'Qai 1 
t'li^arcs'a am (3'xl'), t’fEfcaic^'a ai^ {l-5"xl0"), 

?(T^®g (3' X1'), ai^sa 5 ^ 5 : 5 ^ t^CJia ^ ssica 1 

to'T C’arefT csii^^sla {c# ^usm aja^ m ) *f;^ 

*f';;ac'«a csca a? 5 ca 1 ^'tijicaa ^la ta tcfa 

asac^ 5 ca 1 t^ai^rra f^N^xa ca afe'eaisn smi afca* cal 

b’T^ »f:;f$ eii^Tca 1 aisa r's t^ca ailcascsia c«it^ aia^ra asar 
b«ica I «iTca*mc6ia isasST aiia ’rrtffiT faca aa^i a^ac^ 5ca, 
'siia lc«!a»t§^ '5ia acai©fasi® fas?c^ sja 1 a^ abac's 

9V caT$al 1 «9tb tasai cac^ ma, ^a caf®« fac»iaTfa^iia 
c^ti^PT ’iT'^ar aia 1 t^a* an^fraia ^i ail^^a fsscaa f^fc? 

(ca aic^a ?^^a «n^ia) sirm^- 5ca 1 



1978 «i%?i»fciw 


’t'S 16t ‘1979 «t%«t (?lf^^ta) 

C^9f1 Ifetl *tfi|5»C??l *IC«]!S (fn-23, 

?lt^1 life, =^^1? ^9pi 

1978 *ltC5I^ »ltKt^*l 

il3^5fC3rt^?T ^ 

30.7.79 ^ I 

»ITrt« ^ ^ I fw 

I 

cs\^ ’Ttufet? c-t^ ^1 ^f^mcsi 

474 iltWJ ■S ^Clf? 

’Ts'af^ I 

?r55 jft’ics? ^ tftfw 

asl^l f^C^if^ I ^<15 *ni »!#?[ 

*1^^ ^t’t's '0 ^rsBEii I 
J5l 

(1) 1978 »ltCS!^ 

*t35J ■9 :— 

«1l5i =^«5l 

^tC5lt5^dC«’.{Cl® I 

^C»IJ ^®?*l ®?1 I 

(2) ]978*itof|»lM 

«^t^®l ^rh cf^ 


Fftt® «nt^^‘&)t*&) *tftftF« 

1978 »itw<j 

'Q R*rt’i 5w^i c*nn i 

f^^sortf^ «j5tft® ^nf^sf I 
^tcsriTRtc® »«i^ *PR^ ^ I 

(3) 1979 *rtt»lil ^>Jt^ f%CilN : 

eisrPTtf^«5f ^ 1979 >jtC3i? 

fl»it^ nft®l '« 

'sol^ c®t*N, fSrnftir? 

«(^ I tfM8t^f5 iil^Pt»i 

fi|*N^ I *l^>lTff«3fCS( »i|^ <2t«t«r ^ I 

(4) 1979 JftWil ) 

»oi^ I ‘ills »f®j’ic*r? 

fsi^^ c«if?® ^cuf^sr I '^t5srfc« ^ 

*i?i»nif^3FCT «i5!c^® '9 #® ^ I 

(5) wt*lt®^ ®t’^‘l :- 

*l®t*lf®? rfW firtt® 

>n’3 c«f^, 5i^«!t9r 

's ^c^rt^t»atc8^ fi(f® at^i 

f^ifpR ‘fl’f ^ftfl=^®1 •ft^i^r 

®?i1 I 

»l^<tf® 5!'iC^«f*ltif CW^l ^f^® 

»r8t9 *ttx I *i®t*tf®fl «(t!5rtw 

§*tf^® »i»f^’t*i *i^^cjnj 
»i5^fn®tfl ^tut^ of^ 
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mm ^ 


32vi loi *rN<ni 


( 6 ) :— 

95P'^ 'sitceitBiii »rs^ 

«i]^f5 *l«l C®t^ 'il «tfC5lt5=l1 

m I 

( 7) 1979 5rtC5i?i * 

^ISifr « *Hf9 : - 

f%^5CT<W 
*iC'59 

35t^ c'»t^'5J«>'i ?? 'flu’s 6^n 5fwj 

sfsJCfa c®t5 I I=j<t551 'SlfH^tl 

«ft»l I S^^^~<^ r^^CSI 

tr-tf5 c®t& CK9?1 ^ I «ff® <A^^^ 

c^t^' 9 ^^«rs( c’ltf^* 4CW‘^ c®ti»- 

TTt®tC>fiJ C®t&?ti;^ »JT^t^fJ I 'fjf® Csitf 

*icai 

'aftC?l^il*IW'il 5itC'<r (;»1&- 

»ft®tCTf?l C»t^«fl®fC^ 

C? 9?1 55 I R53f;i^ (;®t^5f5-'l C-I’^ 5C^ 

«tf^>rf5 '9 C5«t 

JiC9j?l JftHCHT 5f 5SC^I^ I 

C'Sp3<2t*lt9 c:>l5l'l^l 
’I^T’ff® 
5^5 f5®t^ 


5? I spSft*!**! 55C5t?J ’ffS 

I 

(8) 5tf55s 

P(^t55l :— 

fsifn5'^«|55*rti^ *IVipt« 5Itnt« 

«l§!CSftvf^SIS«li JI^*}Trf®3PC5| I 

^1®il ; (1) 5J,C^.tt*lt¥lt5 

; (2) §lio'f5fl 

: c3t ^*}4tsr^ 

^t-sp-fl : (4) %ii«i»ltJf % 

^t’P? : (5) ^[^!?i?7® 

(9) ^^»{f&C45 '« «<5=qt? ®H5( :— 

Wfffl® '5l9>flC4 *T®t5 ^tsr 

^f56tf^® 5*115 *15 ?PT?1C?5 

9 fitC®JC5>'5 5l5C5tf?i®l 
®T5C*in *PC5^ I i®f^ •« 

<Pf5<P5i Jiri|f®5 *i'f®Hf5S 
^5*15 Jilt’ll® ^t5 »r»t5 ®tC® 

*1C®t5 dspt-l ^15^ '9 5f®5IC® «C®E5l BfHtsf I 
»1 '^TcT bSl^l ’arf^tjT5-;i:H5 »l5ltf^ I 

5®^C3Jt5^ ^1 

5ft? f5®t=l •(f??? 





2.11.79 ^tfiJW 

(9) 


arfaff^^ ®t5? «f<®T!? 

(10) 


f^f^f^'B »r^?^ 5|95fl llj^« 1 

(11) 

„ <ill 

(1) <1 ( ^'^■\yi^] Jifti^ ) 

(12) 


(2; „ 

(13) 


(3) „ «rtfi»i fTs? 

(14) 


(4) „ «*f'(^ 

(15) 

>, 

(5) „ ^5f5i^tf^ 

(16) 


(6) „ C^I^I 


(7) „ 5itwi^^f99r 

(1) 

■^.c?c>(!fi5iN (^t^tn^) 

(8) , «5? 

(2) 

„ nt»r 

(9) „ -sg® 


(3) 

„ an 

’I® 2.11.70 

(4) 

„ C*l^ 

5lf»lf«4 ■•5li'lC<-;C'5r r^f»a 'S’t>i'’ir«i» 

(3) 

„ =•; iciiss^’i m] 


(6) 



(7) 

„ *11 at 

(8) 


(1) '-‘i, ^1 

(9) 


(2) „ 

(3) „ >n1-4'»f 

foS5t« « 

(4) « ift»r 



(1) 



(2) 


(1) ?W%8^5lt?C’rtf1 

(3) 

., >11^1 

(2) ., c5C5iat«it«i KltntHit? 

(4) 

„ ^91 

(3) „ w 

(5) 


(4) „ «rrfi»i 

(6) 


(5) „fi^?iJ^r«il 

(7) 


(6) „ 

(8) 


(7) „ ^ *rf9i 

(9) 


(8) „f^ini5^^9r 

(10) 

„ ’ffiw 
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( 11 ) 

(12) f^rf? 

(13) „ 

(14) „ C^IC’ISt^N ^5131 

is*i 5r*c»tr*c»r-wt^ « sfts 1979 
»r>’iJt? ^t«fQ s^tf 

V 135 =3^C4S 20 C*«fC^ 

25 ®,caj filf^ Wife «f5fHt91 ’fWI--- 

10 5 ^9tf^3Cq ’Itfif <lt«ri 


wt« « Umm [ 32VI «i^,ioii •i^tn 

Sltai 42 ^1 oi^'x *ni^ 

30 v(«^i ^rarff^w*! «f5rfsi'hi«^?i 

=lf I 136 

2 « 32 fcai “3/4 si^” 

‘8-10’ 5|^ ^«ltf5 I 
^ :5#fl m ^:R^—<3^^ I 

1979 *i1C5Iil '« i^^t^T’ 

463 (x«-y*)/12 = »ii^f5 *1< »t*«m, 

X 4^15 »Px^3l wf^l 

I ^tni ^] 

2t:R® I—sf^tisf ’ift’i 


ws)f«t?r 

fsSaH T^JC5T5 ^^^35 '5nC?rTW?I !P?IT 

1 2n«f'Rl?r I 

^t1%^ I 21 1979 

5={t(;v5 

% '^*7^^^?’, f‘n-23, 5T®n?lT^ 

70U006 


»lfM-~y55ICaiW*I <^1 

fwfa •tlTTrciri nc^ aixf^^TR «5iFt4 f*t-23, fiwi ftwfv fti?, ftr* «vif«t» 

««< 37/7 c^finoftmi f*r«. ftr« »#• ifr* ' 







>t^ «rt?^-ft?i 9’OOfrw t »rtTfw cff^ 

2. <nfhr ^wt*! ♦fflim «f% uipf «tir« ftro can wt\ ff i ft«W 

•fflwm iPfv ftn 19*00 Stvn 'amiNfr nv ftwi 200 tw 1 nt«ttr 
4fF Jftcrtfi jppjr «rtW5!T f^fsi 150 firw «rt#n ^ *!tirwi • 

3. af% vfr>nr- ■ffinpi >itifts«i^ >rtt3« atr^istcif arlnf *tfnm *wt#rf% 

“wr«flr »it1PR«cf iJ «nr c*rt^?’’-vfl ‘^t^pwtcir *fliicsri n; «rtm nwi ♦ffiwi m c*ir»r 

c*it^ *[Rw ^rtmci ♦ratw wtJitTO w? I 4? *« wwtc«i 

af^^tii snr; ^r;<s «rr^c»f *K?r ^*ni^ ^c»n ^ ♦(tvsitl c^ ♦itw 1 

4. frr?Pi, t^wt*fc*nr ^raftir fwtst nfln, 23, ftwl 

?tWf» ?W?, 5pfir^rrwi-700006 (CVf*T-55-0660) ^sjsW? caft^ I CWr 

C^tsi f^C«rCTJ Sitc^l ntJtC^R 5»1 I C^ 'ai^>nt p n i acim^w 

10-30^ c<rc^ 5 (»tf^PTt?r 2&1 ) ire<T ^ ^sff^ «ft^<rr?c^? Jicir 

jrTvr? ^1 Trtr I 

5. >i4?t? arrsf^ 's ^cir«f 1 

6. c^JT c«?*i 4n?«i ?ri 5 C^ s?i 1 

f^rastsT nfim 


51 R 0 %i5t OTwra ai® (S^ 

1. ^5 f^atsT *(fsi5tf^ ‘^tsT«fnitsi’ asritf^ «^tc>a? ircw ftwtsr- 

f5nni^ vflsiiT f^?pr=? fsr^tsii spin «f!i^tat?*r w«f ^rff^ ^ 1 

jni»f«®t?t?r »4jfi ^?i ac?rtw?T «fl5T^ c ^f fe t f f & 1000 ^c»pw ifzwf jJNtwi 
wt«rr ?rtf 1 ar^casir ^sr afvnm (abstract) *fnr »t«fcw «W» 

fifc«r arm acatw^ 1 ^rmcas a?ic«?r ita 5m \y| sftsrftsfl 

srt?^ I anrrfw »rr^?t : aspmi rrfw, wtst «f^wtsr, f^jwtsr »ffn»r, 

f*(-23, ?twl lt&, ^f»l^t^-700 006, C^P'R S 55-0660, 

2. «mi pftrv 'iTsrrtr c»t«ri 4h i 

3. a^rrs? attjfSrfa ^tiicw? >a^ *jf?m cwi anrtwsr; 

a^«if >ic>r fftar ^rr^c^r sttPrw <5«f^ ?c«r i a^ 

tcsrrvs 4^^ c^f5 ^ *raf® i 

4. a^ jr{«rr?«f^ «?pf*i^rf\5i f^fwfsiir ^rtJrrsf« afirsw nrt 

I » afsstrt? '5r®tw 'sit«4itr0W5 srfc^cfr l^ci^ 

»Rll?e I a^ >rt<nl 4n i 

5. OTCi? 5rc3F c9f<f:^? ^ srr^i« ^vtin sfi itai ?nr 4i i ^ cnn anr 

*ft4tc50jf I ^Rcsrf^ am atSrfcsn ^ *« i «rc«i 

^nt «r?»itocm afn^, aftsftJsr« aft^^rcsr jfntr^ «rfs4st?r «ft^c^ i 

6. ‘wtJf«fmit!?’ afSr^ wtcmpjrr? ww nt^ i 


iHilMI-BlINAII 


e UH 
(0^.0. Cftltnttft), 



" ^ ‘ ■‘..'91! 

Octobff.: 



ntHfc# «fy» 'tH¥*rmi f^itfiN vin ww 
4¥tBt m>i, >iviT ¥iri 

TO >r^C»T« »rf^ *TTft^ '« >TTOt^ iT# ! >4t ^V9 

•rfhtfi cifc»ni fti%f vein frvtsr-rrft. ftwia- 

wifiif, fifvi-.3»nvirTi<, »nrTwi’n^ »nrtv « 

tnli c»w^ vsTm^ne^fi «t5i 

mvrori •rTfTt w^fm^fn 4 ^ 

9 

Vflttv -4# VWtM 3!jNl!kUafl 

tll'l « nwrm 4^f^ 

€TfWi r«w» # 

AN 


V 



«TOt ^—^'NTW C«H. «f8r*t«V700 009 


I 50 ItW 



mm i979 


4 



fWR ^f?5Tf^ 

N fi^ 

^ 'Q 


11, 1979 


«(Ktii ^*tvfh i ! 

e$T5t^ ' 

I 

^»sTc^t5^ 1^1, «rrf=m j 

««t*ni ^si, ' 

«rfini^Tjt?i c^l, ?itMt^t« 

*rf5i 

I 

j 

»l"»tfW»1 »>f6^ S 

»«C«TW ««» 

P-23, fw wmf^ life 

?pft^-7(l0 (»0b 
CVTsf t 55-(i660 





Ifel 



r^-f\ ^tfn« 

521 






524 



f^«t^ 


^‘‘Kai? ^«n 

527 




530 

^WJtTNjtl 



nr«i=?ifl « 

-!-(« 01 


538 


2 •PT « IWR— 


7^ 



(^44 CW 

*pl! f5)W CW4 

•ji'i 

0lPfi 9 5pc\r*f5 

540 CSf*!t?| f»t5 

559 


saw'll 


f4«tJi«*iTf«r 

a)^f5 

561 

f^T^r, '5lf<«ts», »Pv'7f0 
'sttPr f»i;5 

544 






*^50 

563 

<rf*! 

5T5f 



c«fi:^ AN 

565 

«it»n 




555 «f*n<I 

566 

«(C3lt^5SS5I ^C^lt^rfHTfH 

fBf^nat 

567 




•nircf ^ 1 , tort5f*w ^ncJifli, « 

ifN-ftsatrsj in:^3i«fTfl ««* « « « ^?ce»mc§» 



7, «t^Tl •Wl C^ini, «fiimi*700 020 
crrii: 46-1773 









fw #1^ 


1979 »ltt?ni 8^ f^^- 

f^’sl^irq^ *Prt<^ «i5i1n *tPbTi^^ ^t<w*rN 

tftClt^” I 

I cmra ’rtn ceii »rnr, tW 
(?rM« *ft«oc^ «tcw 

‘tpif 5i»f^ ^1'«^»tani ?l%«fJic¥ 

m >rW^ *iftar^^i 

Pwtft? *• orm'stPfii '®w> feitBt^'rt 

srlt I ^PiC5 

?PfC5 Pt^rn^f^, ?if^ ^c?ic5 *ti^iapi i 

^t?t^ *Ri, ^ 

«rtwti *ifw^Pw 

. * kv) * p 


?6n^tWRI I pTil 

I 

IC’lt’lCTtt Pifl 5t^i f^wPif^Rw ^1 
Fit, fl^l Fit—'<t. »W cuttle 

c*rtBFhi wt m 

'5t«i^stCTt "rlPW >rhTlf%¥ 
^rl^ *tfil^ f1?i ^^f%Pi¥ P(^ 

Ft*l ’Ffl »IW ^ I «lt fwi 

arti stvhi’ ^ I *rWlF «nT»r m m. 
ft«t3C f^&l «l»ft» fiCT 
Ft^PfrR51l ^r5?| ^ ml "■fcm 

ifftyPW I ‘mt cm Piw ^\ 
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32^ IW 


*iwi ^ I 

^it®¥ 'si:^ ^«cj^ '8rtc»il5*rl 
I 

*KW «^wtf5f^ 

(i) Pw^-P(f^^1 

(ii) f!ai-^1^ 

(iii) ^ijapc^?! ^m »ltar«^ 'e 

(iv) I 

(i) : *1^^ ’ttksR 

f^f«a f?^fSr ^tai-^tttcf^i 

>rNPf "Pif^wl I 

W-’nw 'e ^'611 

'« ,^*r- 

'SWTtn ^1 Tst^tifCSf^ »I5I1 

m Paw aajaf *ffa*rta 4iwt«Ri P'stsia 
caw aswi^r Pwtatatf 10+2+2 aia^l 
w ^a aa^ 11+3 aia^l awl 

Parfsfwt % Pw^-PPF^a 
wstai ¥C9i atataa w1^-^tctic«nr Paa aacaf 
wH awc^ 'Q I tflfi’^‘1 « 

Pf%a ^a^sa^-TtPsasta ataica aa^r ^^fra 
ajaarni »wtatsi «i(t^ 

10+2+2 ajarl i •itiiaKa'Q caa 
fa| apa^i ^aaa w aai cawatca 
aPita^ aPcasa ^a^asaa, aiatia, %^taPf« 
'« aflawtaa aja^tPv «twta; ^ataiPwa 
afac^ ^RRal^ 'e aafaaji ^aai atataa 

•Bcaa (abstract 

algebra), hlSfpai af»p«1 (analytical 
dynamics) '« 5ia»l C«ftata (linear pro¬ 
gramming) I caatw *<iaft?n oa|% 
•Ppt»sTta f5»f ^*1^^ Pw^-Pif^5rw 
ar?fp ^ cisr?t ^ fis.^ a^ 


^9iiaja^ •r(55j»?^W'e >5101 

faai ca«Pr Pt^- 

PiPF^ta wt^ ^1 (al^a fw ^w ait^ 
vii^ ilacaia a»lwl «*»f« apal ^ i) 

(ii) ^taf-iltrcfi ^ai: atcw arar 

’rt^a 'stal 5W1 itaj-itl) i *I1^* 

tftiawa Pca^srl ^ac* i^ca ^ptofa 
W9 Pi’Fi-ami I »rtataa caapv ?tai it;a)wa 
a^aji <4tta 90 awtw i ««ira PPw 
faaa arata ca Paca^ta 

^ca aat-ata *ia atii’^fr 4(Ha ^al ^Par i 
ast^wcai pna)« atU i 

c-ipcai^ aiteaa app can a^i aw, 
aca aaPg *t^ttata cst] aal 
sfl aa «fKPa n^twn i aPi ^^^at's v v.i. 

al^l suggestion Pca aD^i ^laa aPal 
♦ttp caata C5^1 aca i ^sb atajpa « 'a1'®a 
*i<tia Pf%a ntei§)a %a siapj aawt ‘aa 
«iatPr5 aa i ii+3 'at^^ 

nat’Pta aaca ^fl^ta 300 aacaa 
•rfl^l Pear ^^11 10+2 + 2 *t^prc^ 

^ a-a^ ’Wi »a^P ’iD'ala Pc« r^a i 
300 ^racaa nfl-al Pw ^ca i v^a^ Paaa a^ 
caai ata 1979 atwa ^«6-aPiP^ afi^ta i 
aPw «ita 8J «nvK«r -siwMIa 

atwa ^C5 1 «ca P^ ataiP^ «Tt“t ^ca »«aa 
p? aPi« '3t»i »w ^ca'Q ^5B ataiPw ^apl 
apai •i^a ’la? at«at 

1980 ai»ap tt^apP aca 

aaw ta ^ al i 'aa* cal^ 

« PaPariaia aatwPaP a?a *ia)^a 

*ra «[pw Paeaa appe^ aFiw 

atan[a I * 

(iii) ai^jjffwa *rtaw:. «itap^ w 
caw *t^ «cfPaw *ti5fjwt%ta 
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^ <rt¥l «tcitw^| 41^ 

c^ ^«atT >rNWt«rc^rfl wc® <rt®i 5 t^' 

C^f%s®V|, CJi5^ jjpi ^5^ 

^ *ii^“*rtic^ I *tf4®tc*Ri 

4i*K^ c®t^ \9ii^ tfThr c?«?i ^ =ri I 
(iv) *1%^: ®® 5t^ ^ri 

\ ^fflPr-f ^9ic® (®) nf^sfa •tfa5t»i5i 
(^) f^^rfW 3Ft*I, H) f^®1<>|5 <6 

nvt«srr? '^rsitir. <^) ^ 

^«) « sffj I 

«tsrrc®t*r, « ^tir?i ^tc<3 =rt^ 
•tflst^Rl 'Q f%5fjTW 

«rt?^ m I wtai-^l^lcini 
'^*i-f5r? •fft’Tfi c<*tc® I 

5t^ =il^*faj, 5t^ ^tt^TTfl, 

Thr—*4 »r«ra^ oicffl i 
*rc9t^^pr 4)^ 51^ ^tar-^c?9 •rQ’iftflii 
*lt<rf^J ^V9 1^5 I 4)^ 

^t?c‘ft «2ff’«tf^^ fn^l ?[6?i 

*l^tC®9 5^5i®?f c«(^?( ( C^-n ’I'p ) 


cic»CTnfi 30 *tBw *rt^ TO 

^ I <4®^ ®T9c*i fwfi? ^'tani cfc"r 
»itfe*»«pi I if«i-cfct®tjf®^ wtrrtar *rihwl 

^tw 4t^*iw I ^iif-*tai ♦Tfl't’n • 

^1 ^*ni 

c¥t^ ^cvij -e »i^ % ^ 

CTiwi^ «t®tni •rfl’rtf 

*itn c»t? I 

5C«i'e'ifN^I ^"115?^ *4^ 

C![^■^ n«itR ’fRc®? ’tfeaw 

'Sf1C5 I «ll^t®^I 

5ntC«r 59rt^ *(C’f *1^® »FT 

*1t^i®t^®tl'S' ®?il 
sT^artif ®ni fll®^<sr?*i 
^iic9f 4if® 

4j^^ tfrf® tsrifii® ^ 41?Jt 


“•#«®t?:^ i ?rf? c»r »2lHi *(5^?^ Ijfir 

^W?r ?ft<r c^, cn ^r?iiil c’l^ 

^T^t?ii s=i1, ^f?uc^ 

'®t5tf?c^?i ^ I c^T^tc^ ^^=3p5itai r 


■4ft»lba 


m 


^} c^t5\jit^ 

iJCTTJ ^ 'Sftsi^ I W C*t?t®5 

vTftPni ^ ®it»rhi c^*ti 

^ ^t^C9i >it?il ^1 

C9\^ irtwi I cstm « -iftCfl 

«i^ CT «r%«nj, it^ ^«il 

c«t^ f%? c^ ^ 

vflSftC^ CT^ %fJl 51% I 

»W«R 15 ^ 'StSFtl ^ 

^fl ^Plltf|C*Ff,~^sit?tCl^ 'itrw 

«{W^ CT #• 

^ITI ciw, »r» 

15 ^ •ftPitrf^'e>it^ I c»1i^l 

CTti ’Wtfel %t*i ^,— 
i|^i 4it% iftai 

^ ^st?t«tt^ “(fill 

Ttf^ ^ >iti, vr^ 

^ 1 ilPr« orP? ^ I ^twt^ ttfSul 

^» 

• ft’i ^ ^rfwtn ^ III iftw 

^tCl, ^SWl ’^WJ >W f%5tfl «l<|«, 

«pm I ^rtitor? “Tfiom cf^ «r(rtti 

TO»l ctN w cvN?1 ntPTi I 

fHIt*! •itillll 


15(111 

f^Tt*i frWn *iiPi «it*r(cir? ^fi I 

pitJuil Ij:^? ntpin ftflcwtw 

f^itn *tf(^ ^ficm,—wRw, ’llwi 

^lluttf I “iflcn? 1^1 •!<ft^ 

era'll I c 2 ? 1 wi «pi c»w^ ’^ftn 

ifPIH ^>0 CT-»l’T ft’? ^5151 l^^l 

•itft^l ^rl’itcw iRi ’Kn I vrt IPi 

c>i^5iii^1 nv^jp^pin ’iCMj c*l\fli?r 'sitftc?? 
ftnti?R ^tPi (?tt«fl ^ • ?ft?i 
ftfft*icf c“itiR 5fftpi w >ni9iH11l» 
1tC¥ C*l«ftlPF li^ft^l <?W1 
n^^pi «ftfft^w c“rt«R ^ci«i 
T|^ ^fttn 1tllt*l ^t? I 
C“lt»R ^ CT-*W iftcn ^’ll ^1 
^1 <ni^ ilK I ftf ^*ttni «wfti "iftcw 
^tfe? ^ 1 , «W C'Bl’l^l C^t’l ^tc^l ^1 I 
ftriti OTftpnn *RW ^itciiipRn 

ipr* '^•’Pi “tftcii 

«(tpr I 1511 Tttr»c5i «rWWi 
ftltN CTSitl ' 8 tC^ ^^* 1 ^ ^i»--« 1 fti 

*CT 1 ftt*t ftlftl»l CT^I itClF I fwt’ 
^fftn Iff c<^ 1 w 
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TOW ^ I ^tVtlU WWdW 

^ ^psti wWc«nr -iftwi 
«rN9tt« wtcf, (^*1^1 CTt«( ^ »ftc^ I 
«t*I KtCT ^ I 

TOi.^ 

’jPul c-w ^ ^ I ^ f^«r ^^•ta 
TOi, ^ta ^ faaw toi ; «r it9l ^ 
a?fa wtaaF vi ^%*ta ^faal ^>rtaal aKt '•W 
I oia'&i c^is ail aa^ aw 4^- 
«CTi a^tf aw, a«i^ «i1-6^ a^ai cata 
5a I 'stvtcaai atal aia ^tf5al 
aca aa*w a'faatwa, «tal f%*a^ca 

aw ttatai ^ wtfaw atcaa i 
atwa natcaa ca af^ ^lw. 

ait^l a^" atf ^fllata aaca « c^al 
caf^iat^ I a5 ’Ttaai eta^ta »i)^ afa^l afwa 
atca atatwl atw ^a* arWa a’^a 

atu aa? awa aa aic^,—fa^a i 
fiffaa^i ^ta» i fa« ’tfaal f5tal afa 
wti»i atwaalta alia, «ta ca^ta^ 
aa I at^ ^fi»ata aaca f^a ataatw 
^tfSal wtaai %« aa i 

atffcaa afw^ ^-aaa f*twa aPr 'ate? 
uia; f^-aa aal aa i aa^ ft 
aw, cataal cata aa atcai ^ i ^*itaat 
afa ^ aa al 'aar atatcaa aw catcai faa 
aftal cpft, 'aca afca^ faa feiftal aa 'W 
vtatft fiNi ft'aawa ^ toi ‘aa^ 
atft ^a ftwa alw atw I vfw^ 

ataft a^caa faa aftw, ^ aww aw 
faftai «(tatwa w atca al i fti 

ftwa *tf^a ca% aica, «ftta aa^ afw 
wtt¥ta at I w faa aw aw faPial ala 
<«at vratw fUa TOrl aw I 


aa ftftcaat wa wtw i ijft ca ^fiWIal 
ftn ^ftfaa^ cas^fta « w-^tfNl aft, 
?(aia*tw cfftca ^fttiaan^ aftalt^tfe 
1^1 f5latw I a^-a»i a»faal aaw a»r wr, 
W •fttcal catal *1^ ^ *rta i aa 
’Kaa W9 ca aaai «rca vtal, wia ftft c^ft 
ft(l 'na^ fftfl ftil aflal caw I ^ al 
¥fiw ^a fta^^ftal ata i ^tatwa aficaa 
aw'e taft ac& I ^ aw aw atataa 
TOiaa^^atora aflwaawa'« ^aaa«w^ 
vfl^ ’acaa aa^ a^w atfta a^al 
caftw aa I vtai al ^faw ajiata caai caa 
tatw atsa atai ata i cacaa ^a afitaa 
ftsca ca «^ta#ai «fal aa, ^at ^ata^ faa i 
^ a^ faa &tfaai a^ai atf^ 
«rtatcfa aa^wa^ 'ata ^ i 

c^taai aa « 'stfaw^, a*«rai laal caaa 
*151 aaai aif5 «tta^al atfta aa. ai^c^ ft«a 
fN ca^ aawt a^rcaa atf^ 
aa I ft« ^ ca^ aaw atfta ai al i 
af'“rt^ttii ^a^«faa ws^ ^a atata 
fta-ataa «rftft ata, vta aca artai aticaa 
^ aft ^faai awa af^ alftca 
c«a, fa, ataa, 5f^ ai^ ftfta a^w ^al 
I ^ ft«aa ftift af« ^^-aa ataiw 
a«R aca^na* caci?a ft^ca 'atcai ca-Raft 
ftfta atc^ ca«ftcf« ai afail caw i 
^twa af^ tfiftfaa^ «ita caa a^^ fta 
catai atv fftacaa aca i f^a a^w ca 
ftfacaa'•tai ftfaa a^w 

atca ai i faa atw^ ft^acaa aa aftai, 
—^al «ata¥ faatvi an^ ^ wftfvift 
afta a^ atfta a^al at caw atatwa ^Uw 
«tfti ata I 

ftwi tfwawaata ataa ca-aa fta at 
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W I f«rf^*ij5fl i 

^icw fNl «itc*i I 

wst «rt%Jf?[ ^-19 wm ^^C9j 
f^*tir I «<t^r ’ftnn *rw ^I'a* -i^nw 
^ ^f5«l -at^ oi^ffcsnt «ic«o^ 

>(t^1 ac? I 

cjf«r—*Hrs eft’ll 

^^1 *jta c»t?t3ic^ CT art^ 

«t5l 1^^ I “tfloi? f««ni« 

5^C®C^I ^ajt-tf 

'*l'f 

^ ^tf^i «t^l ^1 ^^c«r 


fewoffl fvm\ Tfil *if^i ^ 
•R CTT^ irf»t?i ^twtn C»lt^ ’Ol 
SJC?, ^ C^t«( ^ C5t^ wttsil ^1 I 
i»f f«rf^^ I ^51 c*tc& •tf?«l 

lev? 5KW fliPtW W tff’^t’l ^W 

&tf^1 ^t« f^»! ^ ^ '=(t5fTW iftfl 

CRI f %'5 ftw 

^1 a%»f w (Tr-^^twIS =?f5iri 

ntRi ^11 w »iwr f>jf^l 'flt 
^rhs!^» I ^^=il 

•i^it ^t«r ^' 

w c#p1 ^ I «1c’f’e 

^R?P c«it^ ^1 I 


CT^t^f =1^ *1^R5 

tw?! ^CW«I NriJ?1?lT 

w<ra tii^ 5it5r^ ’f'ti!® 5 r;?ii5ji i 

SIC'S, ^fsi^c^ 51^'! *RfH ^ f*i®Tm sfctfr f^.s'wn;^ 5®n?fT ?fa 
« ^;g ^3 I P'Q^ ?c?r m ' w, f^siwI-^panRS) 

pispT ^ arc^, c^sifi? .£1^$ tfST «rc& I 5K5I sc©TS^sra «fisst$ ^ ^ i ta^ ^is? 

fess sfcsj« fesa ^i^TTsiis sicsj PI ^ m\ ^Ts ^hm ^ 
•itssfer ws» 5TT*n?i«i« t*i5Tra fs'f;K-a!iisTk^T Wte ^ i 15 cai:^ 20 t^c^nfsi^s 

asi^« ^nsTT ats5iTt«t agra* «n^w® i 5'Qirr ^§»i- 

aysTTC® <5^ ^®i ’f*n«i' 5t?cs *i?is spc®! 91^5^ stst gi^ aw I «£l^ 

ym afss®^ TOTS 'srcwi^ s^si <k 7W, ywes s;f»s ars i 

aks2i'^a;;wT ac§ «;tsi^st*a3 «fcss» sigig cai^p sw as'« ^ncas jws^tcsi i 
snarstSs tss8Tl»T^ « srss si^ffri sca'^ c#f ‘as? «a-taw at^^^rcs ®;fsi^'=as a^'i^rsi 
Pf«ST 5P1 I 

pnt®c5P5 l^sspT afsaTa’t lasr-ia^-t® c^»ncsiJs asf^% gc«5 • ®^*i?R?as 
ia»nsns ta^ns sisr ^I'sics as^*^ ^s <e5J?j w tssjis-tBtsi;?? caa acsT^ ssr 
4^ SW-il^S-fe CapTTCSSs WW aSSSTg ?ST gW I 





[>paf!5 ^snfj^s^Ps ^?icf, 
m\ fim cwfr m i 

^T I ] 


^^1—?tc«^ «lt?FtC»RI f?C^ 

^cn fiic’f ^ '=(31^ I 
f^»tfr nc?t fkfs ^ f%i 

^ ^rc^i fit’s cefwc^—’(w f% 
^tci? c«r3tf«f^«t^?i 's^spt^ *it«t^t^ ^ 

ifjt^tS *tTlC<^I ^?il I 

HC^lCf Cfitl&Jf 'O 

'flCifiJ 

pjpt^^ •iw ) I 

=1^31^ ^'5t*t ^ •t^’lt'itfl 

c^m ^1 ^C9i^$5i f^fagfl 

^ I ^ I 

3l^cai^ ’iit^9 *t?i’it*i; fitKts!^: 

^ I *i^f^ ?[ni:5 Rf§ 

>j*«(]^ *r^< ^t^l ’i^ 

*tt« I ^’i R{^$^ ‘S «t^w 

^irtwtw R^ I 

•?!t—^’^csra ^ 

«t<ic? f%|i»1 •’ra‘1 

?whii 


Ric; ^ ^•t^H 

f^^*? »WCi!Rl 51't‘$, 
lil’^rKJT ®IT^9^5^^7 

want wn ^ C5I7I ^^11 

'G 9tJt»l C^C^I ‘fl ^^^ >Ra! 

*PrK 5171 I W« WG 5lt«(Jt^^C*f?l 

*R5r vii^Rl^ ^?lt7J C5^1 ^ I f^l *|i)5lt^^ 
’iRjRR fitti ^i< 

C«ni I »PIC7( ’T^Tl ^ 

nltii CT, nTisit^ii ^ 5it5|c« 

apii-t: vii^^^s <trl^c^ I 
^fl7{i*t fiff^t^ ^ 71^ \st^ ?t«ot^^‘r«rf5»« 
*tf^ ‘5t7ttc^’ 'iltc^ I ^rfSRII 3ftf%, 

nf^ ^t5( »i's^ 5r^—^toi 
^itai I i2|f® *iW >ii<(jt^^«i »tr^ «rt*fi^- 

RRfR« m ^U 

«f97 I 

?lff *lRa|tC*l *l|^t«^ «[t7I «irtW 

aR-t: ^*0t^^C*f7l TPPI ^9 G ^'gt’l 

’qt^c^ <rc^ ai?f *n7M *it?|5rf*fR^ fitranii 
^7P ^ I *ttfl?f*fR5F afaprt 'Spitin:*( 

KSfC5, ■S7^cai?i RRtRg «nfv *tt?;5rt*fR^ »ifGi 
ofziK RRF?«fGR« 

5|txJt^*wR«’ic^w fiir^R ^?ic^ *iTn > 


♦Dept, of Physicsj University of West Indies, St, Augustine, Trinidad, W. I, 
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^ 5tc*Rj ^ *it^rNt^ wara 


*rNrt*i’^ I 

'ntvrt^rf^ «it»rf*rr' ^\(?[ i 

w «if%' 'ntfl «?i Tr<ic« 

•ftw ^ I iffcaw i^spcir ^t«(rN^«l- 

^ «iftc^ I ui^ jRni smai^r «i«(t^ 

^>i ’itKiM*! I >iprsr 15 ^ 5 ^ 

W vO^s «tt« I 

4fP|r ^'5WI 'StC’t *}Wtl5PrSI ^K9I ^*1'^ C^ 

PJW «ltTt^ •ttfl’Tt'T^ taflll ^ '« 

(?K*f »ri? I nUi- 

Tf*ff^^ ^ « »icft5sr 5Sfc« ^ I «iit 
*ft^?t«fR^ *PPT 4IF9 ftc’^pt^‘1 
^i»cw ntcK (RnFt^?F ^l&)i jpc^! 

^wcanj «rN 'Q !1 '*ri 

’Tt’R 'Wirt ^ I 

^ JicTtscsifl TO 

C^C® C»fC5 I •il'TORI 

wiwi ?rf? wjrt^F 

^C5wt^ « C«I1&^ f^C»I 

*rtw I w siwi *tt^ w'rt 

rtfap^l ^ I *frt3lTn 

%“rt srfaii (*ini »i|^f *ii<trl cir«?i ) 

tfft^ TO "^trt »rt^ f^^sr 

TO ^ WN ^rart ^TOI 

5f«fi ^tPit 

% I TO to5 

•tit^fH ®rt®t^ ’waRi '■rt'srti 

(1932) I 1933 %: ^’c® '« 

«rtjr c^Tff^T tfr«nf f^n sj^cani 

’nt’fjt TOSfi TO vflffiJ 

*lt<frt*l RCTFrt*r®t^ TOtWW TO 

w*[fl ^ TO *itc? I 


132*^ U«l •Pf^ 

CT¥ltn% TO 'iftCTOt CTO ^ 

(rtrtti TtWl f!T^ TOW »liH *ITO tfWH 
^rt < rrtn TO^ '•crotoi « 
itaRTOtf^tif*! (1938-39) «w*rt ?l<®rtf 
»(cw*nc’fcai fwl® c«pn ^ I «t?i tflTO 
^tw* »• WC*rt TO «tf« ’•itwi ’rtC^ 
apM: *lf^TO TO ' 

1960 ®tlt®tf^ *!TO 
’tcwTrt CTO *trt^ (3N1 cwi 
«rWcw ^tTO ui®f5 wPrt >i<t^ 

*rt«Tl *(rti ^ c^® ap^® 

^1% TO I ^’ic^ ^tt® '« 

Cf TOara 

^♦tfi®tc«t ^v| C^^l TO 

m\ ^'■rt CTO fl'&c’rt Ti(% 

TO *t1w I TO 

=rw TO 

®?1 TOII 

C?«I1 C’Tsr, ^JTOfl CTO 

I UQ^ *t?j CTO, f^C*l^ ®1w 
^UTOftl ^ TO« ’ItC^ WI 

m.% TO^*n wc® «iTO I 

1054 %i ^ 1 « 1 ^ ^TOfl 

^trt^w ^<<11 *it'8ii ^irti 
n^cwcw ^<^0 w*rtci, «rrt to 

6rt ^t?1 ^arfs 
CaOtf^TOl TOT Cantf^’WC't CWI 

^1 ^ar artf^, ^ 

HTOifl rtcTtww ?»i I W 11 ’Art’ll, 
<w^ is^\ >rwtw '(fee® cif«ri TO =rl I to 
arrt« TO# f^evrt® wr *tfw!pfw 
^CTO» ^ WPTTO »Pn#W I|tl 

1000 ^w TOT *rttcn^l wawif i # 
f^c^tww ^tari 
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*iWctj cm «iflr iflK ^ 
I 0i^ 5000 ^tc*rN^ (1 «rrt‘ 
’?:=9-5xio’*f%. ft.) *f%H «tfi 6 
I c>ic»r8 <*rf? 10» ft: ft: 'c^ 
un •tflnt*r fft ntce^ i 
914 •rt 1968 %: CWjtftftm WI 
^KW, C«(C^ 

w I snr, vr«*rt 
C[ C^r^ ?fi» SIW *rtt^aR (0 0330995* 
22 C*W«) 

CT<ri c»fC5» *rtt^api ft|i?i I 

^t»rwfl arlvi^ (*rt5^) 

^ c»rm ‘•il»prhi’ I 

'4=»>rt3r nt5i»ift 

ft '“rtftf« •tt’^'e sn I c^«r 
ftnrftvNcifl cBFitftfH’f‘1 1967 <t<nf 
^ciR I cift »t«tft^ 

m wtsn c^tc^ i 

Wf’*rtt^aR ‘WW ^«a (0-033 <?i:) i 

>rttft¥ *t%iiFJI 91^ C^ 4 c*l 
I 

4ft« *rt5i.*rfcfl^ •‘TR^ 
^ c«rjtftf^'^»f«t 5??c^^CT, 
^’fcarf wf \<c^ jfwr *tt»»^5rtnii[ 
^ ^ I ^*rhiiJi I w 

4rhl Fftftw ^ 

ftftfl*! WJ 5C»iC^I 

•rftfe ^ftc»ra >icf »PK»i^ *rftft» i 

^ nftw »n^ ^ftpw ^-twi cw 
«itftw^*i *ni*ni C5-K Tf?, 

^tnt^ (?(^ 

ft^ c^ftstw 

C4Wtl-fmw«| ?fC5 «« >lft1 titftW 

I ajtftl 4^15 I 

^•icfii ♦tfffw ftr^? ft^ ^-wn 


^1 ^ *rt»prlcu cfw A 
c^’f c>jwra 33 Thr i 

'««tt^—RT ¥w cm C>lCf, c^ w 
waw 4 C<tC¥ 8 4KI. •tll^ 

5wft4^^r ^ ft^5^ 3mai 
^rs *it« (=2 X 10» 'arR) I ^rtc»ft 
^90 ?[WtW, ftr?FhK«ft ^ ^cani 
ftftif m ^-hn ^pon ft§^ i{«Rarw «ii 
(RtfeftfS «c?nr 0*7 cm 2-5 «*i i 

iflCfH ^rW< 10-20 ft. ft. I iHH C<lt^ »WKif^ 
m ’ft? WJR 

«stft ^4 c»i. ft- ^ 10*^ ai-ft I unites •wit\ 
m c?cv *ftcfl, w i*ift^ 
c»l. ft.-'fl 5-5 ^ai I 

'5<5c^ m ‘fl »nic*R m 

irNii 4 «tiicw ujsfi?! ^ifftfl«j cfm (m 

•ftm I ft^^*r ^1 

ft»it«cl»« 'fiifST m >Rir 

*wft! 

ftwIC^? 

’lift, •W, ?Pf|jT, ^ ftf ? 
u? »IfP| «ii«(*f'Q CCTCf I 

«rtm wtft c^ft cm 

«iftc9f ft|&l “tft m I vjci 

firc9i mt "ift* ^ft¥ "R '• 

sWtaR <jci ?lft 5^ Cf»l1 

C^ C4 -tftp «1 

ftcTpftc*f?i »i3ift! 

^8^ C^^ I 

^nft-eft t? I *(i-fi 
^*i« ^iftw >r^‘nftft’=9l^ awev 
•rta ^(11 ^ simai *it^ c^w 'tiw. 
%U ^56^ t5 c^*ft ^ *4^ C*i:ft: W! ^ 
5^5 ^ ^ C*!: ft: •t’Wt? W8 



530 mNsfhim 

« ^ 10* Tt? 'ii’5t«rt CTtnW<l'N*f11 

«ftfii C5tw ^TfTSII CT11M^ 

’Till ^CICl?, ^#1^ 4(^t^ CWTtf^f« *lCf^ *lflf5W I ^*lCTni 

*K»i *it«\*itcw ^ I "if^ ’'Tteiitsn c’Tw c^W cwjtf^^vi ^ ■ 

I wc’f c?<t1 cifcWf f^atc^g •ftfcsit®^! ¥?ic»r cf^il 

c^?F i[lta c«r'S'hi’a?iw?i *53 ?it?, *i?j -(t^^ c’tos 

wc^ f|*it^ 5«C5 waifl ^*lft«tc’t «rtcw I c«r>tf«R?rf'Q at^ ^jfaapr q? i c*t 
5^’? cwai^ *iffl’rt*i 10* • ?itl»i! c(j[c^ f^stfl spAW ’f® c®jtf®fT®l 

^ »<i® •ifi’iti'ffl c^ai I 's^ ® ®<n 

^c«? ^c»i atsil I «it® 5S[®tfi? 


% 5 -I 5 

K^S{ 

[ wc^ ^?fT?i ‘^eo 

^ *f1®-«r;*r ^it 2n*ft-w?tc®?i «a^ 

w a5«f ^c^o? I “i1^-5i;csi?r 5f5^?i®T W?i ®c?f *ftu^ 

®1§sT?i I £ti*i1?n^ *ft®-^;csi ^ 

'bict® « ’irh t!75i5 

I ^Tlc^«Tn9n5iTOT?i ’gtsppi aT«ft<?r?r «ft®- 
^;tSRl ’TTT’fTC?! f^»f^ ^WWWT’fl I 5c«m a^[*f 

sns I *1^® sr;si w ^ 5C^ •asi^i jrt i *i1®-^;si<3 

'siTCf ^ntf;;^ snfsiT^®'« ^iWcff?! ^<p? i ] 

ws »iCip 'ii® ^®1 ^ ^l®j ®t^l ®? ®ni 

^-P|^ TOC® I Sfl#, f^*tt#t?f 4lfaRit«t»r ®t*t^®t®»CT 

*tflc^-rt §T!®1 'S »fCW "It*l5r c>m 

>rcw ’Bffk^tac®? ^9l ^ 'I’l’al i ^c®® 4tt% 4 *11^1 

»IlltHl® ®CflC® vll® 

.irt’ii 55® *it-i ®tf5ci ?i«(jc® wi *Rmrr5 

*®cwi*lt<t ®C®W, ®f5|®t®l-700009 
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», yrtCTVii\'K«>iWW 

.^w «. sv-R ^ ^«««„ ira^^ 

cwsm*?''!'^®^'’*’’'’^ ^ _,^ <*9 wi-fw'•H’l «* 

. ^ w,p.9-iw»w w 1^ ,tivn->i'«n’« 

w! «-nw» •'fiiw ’««J ,„a can =n I iM -ic*« w 

F,^ .w ^ ^*•’1? «>' ,«,i «w ^ 

-v".: »-■“ 

fi^, ^ ’T * “ , „ .,51 

,,r««l ,1.^ „„,(Co„.aa Lorenz). ^ 

.- . .!» .;r« *rls(t3«t V)a8 ^ ' n Aji ,_fi5 itr^, ^lf5 ^^8^9 


fi»n ^IBl^ ^** £„|5 

-•'rrrr."; 


ZX ■>- r 

' , 9 tt; ■?l' 5 -r*a« 

3. ™, ■-»■ •""^ 

iw» •• 1"”' ", M 

•■'r::.rcr:ni .„™..- 

rr--™-”,: r=-" 

' 1 ~,f« «1^l «w» *'" 

dl5l ^1^^*!® 

> _ aittSliraa (VVS f^>?t^ 


WnfBW'fl' ‘X’’^ 
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mm 

* 

5? 5^ I ifc*ra xn c^rtf 
c»iw wt*nit^t? ^1 ntf * 1 ^ *r^ 

^IWT *tfiPICi ^t*l Sll'fSl- 

citf^ Wfl tfilltw vs ^itwctsr 

^ ^11 *it^p¥ ^rfti^pnr iiwj fi[?i8j i 
Ct|^>l (Plaice) ?ltCT <ilffB ^ 

iwtTt^ cTf m *jtw 

»<i K>f ftf I «(ft»r, %, sift '6 <jt;35Bi?f 

TtcicT^ ’iwj CJf^l ?[? I 

^«il c’Tt^'hrl^ %5^tc5i wean 

wii^ ^titsrtff K»r Tt? ilia's 
»icw ’it'fi oi^fS cfe« 

(.Tench) sitW %f% C’lW’rt^ %P5? 

*Ri ^ft’tc^ Jiw 45isr 

Ktew « Vtc^ 'St$1? ^ ^i(PI'« ^5 '5tcs I 
i^f^*v-t 5ftfe-W ’itsfcsi'e 

oiWrf^^l fti ~ vh!l '»t*t’i1ail 

sf9 *iw*icw ^gs^tc^r $t*tt?i 

^»rl sn f%i 

(Trap-door) ^t^*l1 Tf*lrt VM ^ 9lt«I1 

«T(tf5t^pCT ^ ffw C’H f^igl Cf^ I 

«r(^*i^ cfc? 

TnCW*! « "1% ’ll 

o\»i-f^ntc^ »pw*t R <si. 'Bi-rt 

’qftw m. ^t*if^w ^vs If?, vstciru 
^vs *i'M*i? ^tR'i %tR »i*rj 

’Wl^? I 

^^11 »|?t’?»f (VR f^^t*l 

(Horned toad), ^’t!? Vi^ W’5t*t 
Wtfl f^fW *1^1 V(m I ^t*r *lt*t 
fiCT’SlOritfl *W ^W(VS C*l%iBftW ^«l 


I fmm (32WI it, iw 

*t^CT4?F C5n r fifat CTtfeai® ^ 

cfi’ftn ift *flCTi I jfteifi^ ^ 

»if)=^*iafi ifw lttc*tNTl?rNtCT ‘«I5 ci^- 
C»tt8t? fiwNlll C*ICTt^ ft! itUCT 
*ifi’!*Rii '9 W5t*f f^fapi ^01 

ciRvstncf ^iRjftsii wa Wf! 
iw m itica *rlnr i f%i fttislwi ?rf 

<il&t *ivr ^ ?FtfI*l «i»1 ciwt 

»«•? I fii^i ^UtCT 
cHi cica ^ *r[f^ 'e^’ttftcn 
^ I ^ti*!»« 
’PPit'«?? ’tw »i^ai »I1« ail 
IRCa I tl*ita, V9 

Il’l^sl'BSl '8 Jl%?1 Iltc*tt<l3t»ltltc*11 1^1 
«ra^ *ltR «’samftil mt *ita«ii ala 
aciti I faa »i.a ai afSa iwn «itai acaa 
alf5ata n ai*tta1a, itiife, 
atki'sta, 

aciafS aift ‘iiit a il 

atw ^15 *itf5t atwa 

^vs ^Rj I aftal aci cin caci 

rt vWi ciiailRW ataatail ^ta 
«it%ifi cica 'Bfcaataa ai aficiwa 
ataatati 5 t*fjf^i acw atw aw a ilc?i 
’fig %ai ai? afiw^a aHitarl vm flw 
flw fiatwi %a *<faR Ka m* afiliia « 
afii^aa itit oriaa wca ataafia i? <«t 
fiatat? tstfanti alijw wiat*t aw 
wt 'a?*ti*r w u< Vi aia w atft aia 
cqaalBi aia i %ai aw at-stta aita cwi 
•at *tat? ^wtaa awa ataaaa awt 
•iit ai awta 4it^ <stia aww i 
^ ai tfit% aaa fai^aa aw tiaacatfaa 
tfit^a aatafta n i «jfita%ai aawta 
^fta attwtajtalatwa a-stw^ aftpaw 
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’WfW TO TOfrwICf w TOtfl w ofrn- 
f^TO, WWTO *lti 4^^ cwTO's <m 
^*l^iTO "'W TO»itiiJ 
TO TOrt ^cTOitTOt*! TOTt 

%^c*t w 

TO®i^ TOTO %r» ‘TO]tcf9tf»i^* 

^■feJiicTO^ TOCTfilftfiPr ¥01 
cw ^ %w-tTO TO OT C<fC¥ ¥tTO TO 
wi tfrt?hrt ^• 

¥01 ¥ftf5 stubboru ¥ in¬ 
different ^-cttf^ TOjI or^ii 
^¥¥U*iOlt¥ «*tt%?r1 ¥| Obligate homc- 

otturms fN 'il^ *r?14t^*l ¥01 % ¥tl1 Wt 

>i¥^ CT5¥t*t ¥01 ^c¥?i *rfor ¥?i^ 

¥oj,¥l*rTOr TO c¥^of 

•(P? I TO CTO'S TO m ¥11 
■tTO¥ ^ C*«C¥^ 4|t^?l1 %¥-TO 
f^oni TO¥ ¥011 «rt%iii cifc^ TO ’i?? 
TOit¥ W ¥C*1%5 ?n^¥tC¥¥ 

¥t?l TO *lt^ TOTO*! W ^1 
CfTO (Zapus) ^toi 4¥f5 « 2 tf¥f^ 

2 TO 5^ ¥C?I I C¥^¥TO ^S’ltflOni 

^¥ s ’I'ftsCJtTO, (myoglobin), 

jpjtf^ (flavin), Jlt^dJtcaFt’l (cytochrome 

^ »«m TOcTOsrfl^tt^ 'ii¥ wcw 

¥tTOf 5^¥»l1 ¥l brown adipose tissue 

¥CT ^ ¥^1 %C¥fl »Rl ¥t*Wt¥‘^ 4ITO 
TO 4t¥ %¥¥®TO ^1 ‘TOTOfSt 
Jtjta’TOWi *lt¥-TO"W«tt^11? 

¥01^ vn^ 5f¥ W5 ¥01 ‘il’l's 
¥t*l^tai1 *lftc^^¥ ¥t*lTOt?l C5CT 2/1 fwfr 
?itc<r I %if¥9tw «tt%:w 
*rftTO«l¥¥ ^ 

•TOrft ¥lk^¥tonJ CW^¥ 10 IWJ 
32" C»jftea|¥ CTO 8’ cv C¥C¥ TO, <rf^ ITOcfe 


W^TOf TO 200 c^¥ 300-fl TOTO TO 
• 10 CTO 20 TO 1TO1I TO 100 CTO 
200-^¥OITO4TOI ^fl¥llTO¥t?lTO- 
*rt¥tTO, ^^orrc*rt TOn ¥ f^TOff 
*t^«TOtJt ¥%r^ ‘TO*!^’ ¥tC¥ a|¥f5 
¥til¥¥tl»r ¥t^ 4n^ %c¥¥ TOOl TO 10 
If¥ 51^1 uq¥fi» cil^ ¥01 

C*|TO TOOIIaR *I¥J 4¥*K¥ TOOl TO?f I 
TOoi? ¥t*Pltai1 60’¥tO|^TOcl»fl flos CTO 
C»IC¥ ¥t?l1 ¥C¥ TOrt CW ckM 

^¥¥t»l ’'IJtoTO¥I ¥t¥TO¥¥^TOTOPI^ 

f^f¥Cfe 16 1t*lTO*l ¥OJ 

^irf^ 88 ?ll¥ "<1^ f¥l 

«tf¥ 2TO ’Sft*! C¥f 

^UTO 15 TO I ^5t¥^1 TO’! 

TOf5¥ ^ «jtc^^¥l^ Jl¥f5 ^¥- 

1 Clt¥l 

CTO. 2^1 C¥¥flt?r C*1C^ ¥l*11 

CTO C^ftW ¥tOl f¥¥ ?lf? %¥¥ CfCW 
TO1c«rTOTO¥or c¥^i TO? 5ioa TOs 
i5’»iTO TOt^! cfc^ cTO Toots 
' otf?f¥ C5?t?t? ¥l5i¥ ¥¥J¥ 2|l¥¥t^, TO 
%¥? ’IP*? TOJ ¥¥C¥l *lt¥l ^flci 

Jl¥f 5 “f?Jl ^¥f? ¥OT ?tC? ?tC¥ TOt? 
¥C? ’gpiTOTl TO I ‘ii¥i»1 ?¥t? TOTO ^ 
C?, ^Sts3¥ TOOT TO «2tc?»t ¥C?, TO ¥lC¥ 
¥?»i?*r ¥c? I -Ttcs? *1?? art? %. wi f¥OTi- 
iSTf? STO? CTO *T^ai ¥twt¥¥ ¥lt? ¥¥ 
C? TOTO ¥t¥ ¥?1 ??¥t? ¥1 >|¥? 

?? ?OT^ ¥t®3¥ TO1 ^ ¥¥t?tOI f^"»W 
¥?TO To? ?WJ ?t? *tP? ?tC¥ I 
>lt??i?, 'wTO? SiTO ^.¥?t*l¥ 4l1%cif? ?¥ 
TOC^ Of?¥t*l l¥l ¥¥fet It*l "11? ¥1, 
?'fc?? ¥t^¥l¥l ^ Mot c?ot CTOs 
C ll¥¥t¥ 31—34" c»il^TO? ?0)J ¥tC¥l 
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(32VIlit 


<211% ^ ttl 

^1 ^ I t«5ni1 

^CTtn ^t«fj I 

»pi5 ^'i c?? ctw (?r% tl 

^fm ofm ^1 ^Ri til 

4rl^jf?[5f C^f5H ’iNi 

<ltc^, ^V^tCSj'Q ctt \c»l1v I 

I2f«l^ ®tt1 C«fC^ ?ftc® «tn c^fic?l t1 *lt5l C*l«f9 
'« tt»mKs?i sicsfi >sift»it!^ ctcsf 
^5?I«rpfr« ?t ’F?l‘1 ®tt1t ■5t3I?f? ttftl? 
C5ff I Ti:t ci^ 

*sii tc«0« 

ttc? I 

Ctw «fttl ^t5 a fPft’ftttfl ffct 

c»t? ®ttwNltti!^t « ti^captf^t 

«il ‘‘K’ft 

C<f9^t*t 20’ CT^C^I® cttt ’Ilt^ I 
5tl'3)^5t9 ’TJtnt^l 

’ytt*! ttf^Pf3 (?ri['®t’t 't®t¥ ctPf 

fiiti 40’ ct: >4^* 'tNtctt T.«f tPf 
SH^tftKtt OfC'tt tiRfll 
Tt3l1 ^01 I ’I}f®3F^ ^Pltftt’Flf^t? 

sj?p ttft I tt? 'fltW 

^ ^&-*l^5f tt«?1 t1 
ttVT titw ttw ^ '«*r? cif^^tt 

104" C«IC«f 64’ M- Ctw I 

SJ,^.'^1J ^1^'a 

^tW I 5tcai ttf ‘<1 

tt^"r -ttt '9 m 

ftt *tt^ *11^* 0f5'®tt 
tWflf? CTct tt? I 

ftttw c’^3j ’qiit ct ffct ^ftai ttP? I 


^'s lit cm^ wt 

«ft%< ti I *Kti’? <2rr% 

CT^^t Ittift,? 591 CT 'Wl 

jifaR «rfe^ f4 w ttt 

fti f^arfctt ^^^^ ^1 ttn t1 ^C3f^ Cf5«t*t 
5tt tt?I I 

t^««1 Wf 

CtSft 4t‘^^t^'8l^- 

tltw tCMj tNC«I« 'Stfl “tfict c^t 
«(#1 (3N1 5l!| t1, ’Tt^'gct 1 
5t^9I6 «tfl ®tPT t1, 

\sw ’fctt t® ^C9r« tflw 

tH5l 

*rfRI I ttf Clft5 CT 

'5jri»i'?|5 'il^^ Ctltstw 

tw I 4itlc»na c^5it9 

‘^’1’ '^^9IC“ltf^^ 

5? I ^’It? 

Tt52ltt5«l ttMlW Wt9 TS 

c?5^c^ c-itf^ tffB'i 

(il^N '2|tl'®t’1 C«IC=5 

ft:^^ -iRtJtfstJt^Ctfl *ll5tWJ I 
spin ft|t&tffl* 

5lf?5 51 ^tic®f^ 

atfll ’Rl‘1 tfltt'l 5t*l til 41’ 

Cl^t^ttwi 5tie ctw Mill tfltlltn 

<2|llft^ CM “lllci 3?i*l'fll 

Msict ^tcfl 

^ CK« Itll til ^SfJtlHl 

irsitci fltittli l« tf^» 

51 'IM' ICV ^t^^Ctl 
C5C9 Itl I Wt? «icitt ft5fl 
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I GTSt^II 

5W-^0tf|- 

^f»rc5T^ ^*19 *rftr itlhffhi 

^*ti5j«[«| ?fCTl I 

»pni ’^t*i-4rr(c*i?i ?pt«r '« ’95^i3r k^i 

w ^'8*jrN’T5PTfl ^ R*iiniii 

^*tt^ c{ ^r^f»i»f 3n I iic«5 
c«ft«4 _^ta?i ft*i mi sftw^l c«rtf5c^?i 
CT^fsi^ 5?c5i^ iflfej \zm I 

%SltC?tff^C5l?I ft?tQ 5ljt»f^C3lf^?t^ 

'srt^p:^?! <sft5^ Ri*!^ I -Ti^ ?i?f 

9 92% *119111 

I c5^^tRc3rh ^Tt*ttcii 

srift^ciT^iitcsrii 9rfc^ i >il^l%ip* 

^tc^l C’fc^ « 9 

(Citellus) 

«(f^«1Ct(9 W I 

|^f«^ alR[>i5ic^ fsR^iF Pt^l- 

&t^c^ *ti^5tf^« ^cn 5t^c*tttrt9itsit*i mi 
•^i^l-f^irffl *151^ ^t^c*rNjt9it3i1c*iii 

5t»l *[t9^tfl IflF'l 9 c?^- 

lit? I ^^C*tt««t9|'W»l *!9^- 

-sltflciF •it^tfll c<f^ mi 
«t*t3it3it^ ntcit I 

*fRwc«Ri V5t*i^taji ^re CTCSf 

TO»fSi‘^9i 9t*tfilti[ip cnt *i*^t»r 

!rl^c*tt«tJtsrt>itcJ!C4if^» 9C5i^ 

Ji'Wwj cnn^fl 

mi ^fl-'siitf^flfiicsr^ »it?iw 

^cfl c<f?[^*t ipul ^ mi 4(1?^ 

cwcn 9cii TO cjfci^ 

(homeostasis «2tf9^ ’fW iil^ 

f^fw 'sjfkftw^ »nF9i ^cw8 W2rf^<5lf^- 

^ C^K 9 I f^«tirhl1 


«4I^ 9t^TlW ^CTl9W 

^1 ‘w^trsi®! «IJt«t*tci»»r|5l (General 

adaptation syndrome) I 

»ltui ^Iwj 

^t*i *« ^»K11| 4|9tC« C^fC’f 

9rii 9«|5r fiitJilafu c»fci5 « 

9t9 f^wtf|?jl ^CUC^^I n^* 

irf*RF ^55 9 j|?l»?*t «ip|t sic^rt^ 

93r*itft 9 «t»(t5T *rf<=»j 

W c^, »IW1^ -ttftU- 

?tl? «tf^t9 Cf?«t*t 

C^IC^ CTC’f 9C^ '^9«IC*ltR9 tfltflm 

«t*t^lai1 ^*tfl I CfC^ 

c’tw 

4lirsT ■^'1 »IC^9 c^wln 

4rt*ni^tii I f^ntf^'stsin^ 

»lt^*ljt5T mi ®s (Lyman and 

Chatfield) ^*51 

arcitci5*i w cfciju 

^^1 f^ 9l^C*ril TO W9 ^* 
51!jJt9|^ mi 3lt^5P«, Cftljfl 

^^V51 *i-5K'5tC’t? C5C11 W9 *1111 mi 
*t"5lC*<rW11 nfBw «il^ Vf*t 

C^^'Sjtai ^fn9 9 6tfi|’® ^nl ^ 1 

^t?*l 931 >Sit >|^»W «9'?i- 

SJ< 5f?«l ^CiiC^ I (?fC« JiWft’fU ^^^91 
nc9i *i*5l«r9lc’i3 ^tW9t55i ftf5i*i 
mi >lt9t^9l %3 

^>11 C*l *13 4(ltaW5 3tlftifl 3fH*J1 

(brown adipose tissue) 3tC^ 

3jf9Cl|C9 9t*r ^«.*ttirt^ W I 
-tfifaRirt *rNJW CTcJn 9l^i?1»f 9lai 

Cif^9t*tj 4'c»: C«19C-5*1»;« 
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finrhi ^ 4it?i ^ ^rtiartu 


*t1t?ll 144% flapl •^fstr^’Ilt^t^ 

•m ^rtai 15 ftfsii? Tt5? ^sfW 

« 4f*rrt*l >515*1 • 

5f^^1 C'»(W '•H 

tfffaRltCV^ i^^C*lt^jt>lt^tCTfl ^ I 

5t*i c*tt»f 

5i^<irf»rtTit*i 'Qci; ^ti5 

(Sttwst'sf ww 

•I%*fW^ 

%ti5i ^tfl» 

(A.TP) >fNic^ ^itfS «Jitf»^i 
'■tKi "1% 

‘f«n n=%f« ^1 cif^»t*t-?f^ 

§*rtc« c?? %t% ’fst? 

*!CW C^fst *rt<^7 I ^15*1 ^' 
OfOT M5C‘r<l 
I ’T9|t^^5lJ 4|1%Cf? 

*ttf« C'tni*!! • c^cfi!® 

^Jt*t^ 'siit^'S^^ (Andju) 'G^'( tflCit’f 
hf:^^ C»f?«t*t r C»i: srffini 

ffCHCft»R "Sltll 

Tf*i*4ltti:*R »tPF 

^r^is *t'»f«fl ^1 f^wt^ ^’tr» 

*1^1^ ^tw •tftfBl' I 

'W ^*lTfill1 ^iw 

^ICT sm ntf ^C5i (^f^nffw? «t*nitait« 
V .^5»tCT f%i i^t^c^rtutTit^i 

^ ^ cT5vf*t ’Tf? > •rttc*it<rti- 


'«t1w ^ ^ivrt*t^ cf5«t*i 

3’4“ ct: cwi c»iw'« »PNR?^*r»l 

cifi^t*t «rtftci 

flfw c«r«(l (?tc^ CT «lt^l 

’fi'si ^ cf5«H •itca f^''* 

^tfll «:’^t^'5^’53 *1^^^ 

«R{»I^C*| f tSl’^ ^*11w '® 

^1% ^®iJt*i *1% • 

l^i-^ <flf 
*rNf»Ttc5T 

?f®tC9 >^11^ '4’F ^1% ^1 

‘^itwtsr^j'K ' «it5J% 

’^'>(1, ^1» ^’Ri«i « CT’R 

3P^ (circadian clock) ^1 

f5i:gl •*itfl^T%t»l ’ ^1 

^tTlI '® 

(Pengelley and Fisher) 

(Citcllus)-tiffl 

^ *tfl^ ’Tn*®? 

«twtf«ll *(t«f1w 

?t^7i ’*ttw I 

'•mart! flip's 

^54 'gw frt ^t, 

^il ^WI 35' (W: 

ww c?*tl rtti? w ^ 
^twfl »a^' '5t*wl58t w% ^ 



nmk isw 1 * ^ " 

*ftCT ^ <rtw JK'g^ ii^ xn «rl%w 

*1R^ ClfC^fl '6^^ ap^; 5|»I ^ «)7t^ «r5t^ *1^ ^ 

•frt ^ ^c^cf < 4 m *fCT *icf »P(*(v «Bi 

ow^ CW1 *iin 4tfc^f I *tfflc^ ’?w»[ ^*«r w ^ 

*tf^c^ I f^^«rwiiw» ^rW^lt iit« "^n i f^®t^ «rt%:<ni 

s[*»rtwt?l I fc«»nr csf cslil i 



4}<ji:itt*r, »rt? <3f^ I 


»i^>ftc?[?i 5iwi 

CTWSJtW?! ftf^ ^tCf I *1315 

*prfRc^ '5ii:4f%^ 

3»nrc?3r ai^i?p^’r«i i ^rtc^j* 

MJtCsl^ r(C^, sOT=i3f^ 

'fl’R <aN«cw?i *f?i c»f »i^ 

^ 'SI •rtc^'^‘1 I c?«(l c«fi:f CT 

Hitjsi '^^ jpra ^l^^ »it5, 

>!rf»i-'Si'«ftc*ifl ^t«f 5C3I ^C9, c?c^ «is^5r’^*(1 

^ Tt? vS^'n 'Sfil’rit’I ®?in'?I3ftC*| 

SC^ >!Jt^C^&<l ‘lf^Tf‘1 ¥C3l 3rr?, C¥^'^C^?I 
«tf^?t1f »(f^ =^tC9, iW5ln 3ltw <ll5ft Jlf'g'.^F 
«rt«ftgi 3it« 'SCI I *rjti 

'SCI I fi:?t3ji II 

icifl fr^itff ’r§ri iitcii ituci c?cii 

C*fr«rfl^-fl Itl II wakeful 

hypometabolism «f^tl *TC«r 

rnw if^cf^i «n%»n '^I's-f^riiti icf m 


^5f sj^j ^91 cfcii ci^ifi^ptcn III ifsrs ^ 
flC-^I iil^fS Id 'ifsCIf^RT I TO 

c3i\5ifi*it<r I «^iti Id «jt^wi^uitcii 
dti I'M^ 'itrw? fi®t^ii 3rd 5111:11 
CI I1I5|&lt ^tsiflir I >?l^sic*ltfl»f4pli « 
‘?l'8It*t^ filt^WI ^^C"ltt^tlf%^ 

isl1%«fi cii^, 'sti«i ci^ifiilc^i iti 

Ifl I ^C*ltfi« '89lt?l ^51 

^tC 5 itai i?l Illl^ *111 Il'esrcil 

Its*® It'S TO efts Itc^ I 
c?cii C3!\iri<it<1i iti 'sfici «*i®tii 
(crvDtobiosis' ».t*iCI‘ 'led Clft'PtI « 
'itfil felfgcdj® ifKiilw i?tfi» 

'!|1C'P I (aestiration) 

(hibernation) «?t*1lCII «l^tl C®? ll®! 
Il^l I».tf«(C'i v^CI CIC<F CI^^fi'iTC®! Itl 51*1 
^ati i'i®l «^#3r =*ci'fCi3T ICT^ ft 

cit^H'i i«cifsci^ ? oil^ 'itItfF 

f?ci fiici ici irHt iic^^r i 




c*r* 

[ ^fira si?$c?i cw 5 r?i ^?er^?i 'Bi^M?! 5T;;giT!?r^ ^itro- 

w ^ns ^csn^irr «£iw ^ ] 


«lMst?i ‘-^cs 

sftsrhstc^ c?«(i I Rc’Sft^*! ^fSw ^1 ’j;"? 

fwf^>i C»IC^ 

■?l& ^Tl I ’icl^ 

f^npt^?p <HfK ’(cs?! 

»ltirtc^ ’!t«(t«*f^: *115! ^31 I 

TS^Sf *1^tc^t55(l ^Cil C^t=! 
tfftw *1iftt<fl I ^ilfBil 

5f|C59 ^?| «?C«r^ C5;% 55 

WPF C*lt«f1 '®^5F 

5t5 I ^tfSfl ^ «llJfC51 

r»^?I f^C5 b':?! ?lt5, 
5C5 'Site*! I elf«5ff?l^ ^5C«f5 

#|:5«1 W-*1t<’<fJ f>lJt'^^t5fl¥ 52 i^t5 

f^nt^ 55« cf\t ^f^a T^f5i1'3^aa «l^-f« 
csiti?t^fi» B?t=il 5ti I 'srhta, ’iw 'sitcsitS^ 
surface 5Sflwc’T’rw^«'»tf^«? 5l 5R-*1t<''Caa 
>i2w arfsisjt's ^ai 5l5 I 

«ac9ra ’1%5’f '« 

«*ttc^a ^*ia f^^a a^ca i 
»r5 ’ffe^ca 5t«5l 5t5 ca^t al^c^ 

Tk% faW5 it?1a^t»J (>if5ta*t'®: ^i^iiifc-ia 
30—40 f% fa. a*tc5 U151 a^tatacaa lo f^.fv. 
^^ ’f'^a cai ai<^j cfai ata i 
Mohorovicic discontinuity a1 ‘catcal’ 5PT, 
<aa atc5P <flat «irfc=a i 


ait-'&fsia *ia 'ata's aa *ff^a^a ^^a ^ 

‘c’^la’ I 

^^"^a ^5f atata*! ^awta^tia 
fafiastca 5^facaf ^f^ca *1C91 <jRfta 
uiai fl^caa fafia ^caa 
^aasf^ 'iiat «if^Jifa'5 5a 1 ^-aa^a 

*ji^r^a ^^a fata ata 1 (1) 

^asf (al P—'«a5?) aacuca 1 -lar 

vsacflra w vijai aal^aa 'g «^«aa ^ 1 

'icira ca’t ^^ifa^c^r sTfa 5 f^.fa./ca. 
caca! 2? 00 f^fa ?r^a5ita 135 f^fa/w 
i>i I ^la^a (2) 1^^^ (C9i\«i al S— ) 
^?5f I vs?)i '5rtc?ft?F a^ac^a aaj, af*rf®f5ia 
’if^a f^ca^a Jiacaslw #fc*ii uitifa 

^tf^ca’t .2fta P-^ac??a i 1 *5R^a alia '« 
^aa '8i*Ma f«'®a Ifw^ P-^sa^r cac^a *rfca 
fa-^ S-^a^f caaaatai a^caa 
ala I *jra^a c^tcaa at^caa ^a^i aw 
S-^asf uja awj elca*f a^ra al, ait'isr, 
c^'W c®tca «(cac“(a aaa t^aw ca*lr *iK®j 
caai aia 1 

aaa ^fefaaj fafia ^a 

«rtca 'aaa ai 5a 1 

aa P ai s V5a?f p oiat s 
atcai cnca *«rtc*i surface «a«pi *<i| 
*jfaa*1a ‘aat fena art'ic*!! 


^ fa«caf5^tsf ^firar, • ffSa, aF^twi-7oooo4 



*lkwRi, 191791 ft’f 

«iipni 

CIC^ 2 5 C^ 4 5 f^.f^. I ifl^l imt^''»: 
Rayleigh oi^ Love '»^9p | Rayleigh ^9C«r?| 
^plij VCB? CT, ^ I 

^*ft«f^ 5!s^c5i ^’tpT’f'hi 

W «5«f C#i:^ ^t<l'Stil 

«ryi^ 1^ I t^5»T«riciw ^511 

BCcf ?i!if ^tc^p 

Stoneley ^far I ‘ilC'ifCai ^1% <21^ *t ?C^ 
direct ^1’ ^C?[ C«tC^ 

(?f<n I lfC'51 ’Uft< 

CVCai« ^U\ nt? I Love 

^*rr?i trf^ ’if^a ^5?fv?p 'q 

«itc^ I 'f 

^If5^ ^tCB Pl5it?3«^ iltc^utc^jf 

CSl? c*ic^tf^^t?l ^1 ^1^«f C^5I I »ilt 

Pisi'hj 3ic«(j “(tc^ 'Q 

cm cw^il ?it^ I 

<211? 3900 f^^tij I 
«lt^t^, 'Sltc^^f^lfflu *T3J? 

"^**1 ^Jt’r^’^1 <iiC5l 
♦tt'S?! ^csi^«[!%«? *f?T< I 

'sfttsitwt’Ptc^r f^f^a 
cmai f4g 'sif« 

I «|tf 20 *?l<3 C«P9i1f^^ 

C’TCai surface ®^IC5f^ ’}f^C’?n '» 15 *i^litir ^’4\ 
5a I C«f^l C’fC^ *il^ ^t*T surface 

cubic ca^sitwa c^caj 

atif I 

faf^ C^»ltf»rs Stondey 

wflwa '« ^ca 


arfw 53^ 

cat 1^1 *tirtc< amrt 

•I'^j uja^ aittim ca^ wal 
cat caa ^ai 5a i 

sift-Bi'®:?—faf%a arfa-tflTO 
surface ^acta tf^cat (C) fafis I ctliaw 
C=1793 k/s. ufB j:afi> c^tfapa •lift’^ 1 «<l| 

ttaca C'lfa«ta ^^wfaatwa «rlC 5 i 
«i)a '« ^^cafaaiita ‘C’ caifet^ft ^t^ta^tfw, 
C tL-uraidjim) = 1 817 k/s I « ^1 

^ff«^ (c^lat^stt) «rt^.a ttaa 1 «i^ 

tf’^icaa ctcai surface 'aatcat 5CBg 6'463k/s| 

ttafc's (4a1ca^) cafaftata 'snl^jlaf^ata 
farsic^t&a act 'a« c^*tfaatt alw \ 
tf'<ca surface ^atcat 5.270 k/s. 
'iftea ctcsi c=3159 k/s. oia* cfNatw 
c - 6 312 k/s. catcatfa9.ca& ff^ta 

«f3r ‘£ia alatafa^ atata^a 'aa*v cat 
^fBa I 'i;ait tt'^ca c^ta cala caca 
c='■\4i5 k's. [ k/s aac'® f%catfai?ta/caw'3 
caWcai ] 

ftat“sca a^ ^t^Ptcaa 
faajPt^a, -aicaf aicaf c^i& ^^tcaa 
^jtaiiSjt'i^a '^.ic^ I aa acaj af^a atca 
aajata c’^c^Rata i af? t^a^l ^ ca% 
at 5a "sca ®{caa' aaa ^fspcta ^seta 
^ta t5 '^ta atfaw “tt-^tt^i wa 
ca:&iaf 5 «acta cac« 

tlca, '«ca 5a I ca^ 'aa-ct alf 5 a 
^ca afa'w ^t*«Ma 
>\m «i^ata'®ita TO asal ala I tea 

atalcaj 'tsjatacas at'aj a.t c?«ai 
5a I ^c^a apai cac'® tfca ett^ 

ctaia fa^'ia « ttaiatcacaa aaia^ 
fa-atf >iitWa afat c®cta aata ctcacaa 

><ta* ajtttafS Oil and Natural Gas and 
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Commission-Cl' W ^Wt«( 

’»nc^^ I ( ^ ■^9[\ 

•it'e^l •itc^ C9|^ ^i^^’irsr i) 

4|fiw'B1'®r{r—Cubic CTSIlf»I« *tif1C<fl 
C^ tfC^ W’l surface 

•It'eil m I *1^1^ cubic 

(Cfl) fac-diagonal (C ) 

»lf«CTn CTCai 

Ca=-1764k/s, Cf = 1.750k/s 
W3I C<,'=4'345 k/s. 4’i‘s 

C/=4 240k/s «ig1gr *l?tc<9 

surface m CT'Sil 

C = 3-4S6k/s, sitwl- 


132WI lii *W}i 

»rt«iwl? (CTtwHIf^) C - 3*158 k/s, IN- 
«rt^f ( ) C=1*641—0*997 k/s, 

«n1*niM^^ (C^^1c’!tal9| ) c=4385k/s, 

CWW, ( ) C-3 851 k/s 

I 

•Hft< surface ^Vf 

=11 ^311 5311 *1*1^? Wf'e 

'« *nftc<31 

c»r«ti 515 1 (W^i 

i£t«t5 *i?tc*6i c^m 

’t*(=Tl 55 I 20 f¥.1^.-5 5W 

^51C5S «it55l ^vs I 


'8 ’f^n 




[ cnsnCTu wi«: »n5cg3 t^sTcsi 

arcsRi %w\ wvn^s^ ?T'e?n3 gite ww 

?T55I «ITC51TV 3NT ^ 3?; aSfTh^ 51^13 
51® 5i1c5! a?® *nf5® 53 «g55 «i5n«iJT® 

t*f3 I 3 


^wf5 >it5if5^ fii^pr 

TOsglS C53 5nc? ®t5csi'e 
^ f^5C5i5 I 

«rllwi att*r— 5l5^« 

’iWTN «T5^5l C^tC9I I 

5t«»l (Barail) af<2{tt« 

^aangrrt 500 ^5!®: (Sttc^ra 

*Rt3t3 Ortl 5t?l a5*rN<0t3 f55F 
4Jt3«^ fl^l ^5Tta 

cgtfcl^ ®tCT 25‘N ^3 «iaM 93'E 


3t3l I -i^Rig 

f^k&l ?PfC«1 C^<5Jt5n 5t5 

afBwl—fC5f^^t5 ^t|® 

^66®1 C5t&t*|j5 730 C5t® 740 
f5&tC33 300 I ®f5«f1 «Slt5f83 f^t«^ 

33*01 f3f®g f33»i afl® « 5^*0 at^atatfl 

C<I05 '■JspsifS 533 i 

afSwl ar(i3 «*rhi *iw 3«.>i3 ^ C5rt&l3p 

®tC3W3f®W 5W'Q3t3f5 Wlt%5l, ’ftWl, 

®[t33 «l^r® I «Wl3®i 
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^twlm »KT ^«rw?i w*i 

f»R^tOTI «Wi( awl 

^>11 

*1^ «4^f5 

^ W « =T«.*mW aj^fl» >PICT ’It? 

(Natural Characteristics) '■^fa 
’It^W, ^ ^ =??1 

»tt?t, *nBW?l >1^ OCT ^ 

^TfC9|t^ 41% ftftw !W ai?it CTS^t? 

’T5‘i I % cir«ii c’fc? c^ ^ 

C>N1 ^1 0)^^ «r4l ^tu I *lt%J 

’atf?’! c^itc^i v<i^ 4^1® 

•tfiRtCI ^ aj5?t 

»rt5lCTJ Oiefil fipR ?fCI 'StCiR Tf**l 

«PN4r? I ^ 0)^ 

’It’s’l'Btoni 

5itJl(tfl«C*t *1^91%! ^ I ^sVif^ 

^tt^ «nr’«i »wt*jf? ‘ifstPi *1^ 

%«C^ ^ CFliim *11^ 

orstc^ K«ic5i ^&=rlf5?i 

nflutca ^csmpit’fj i »it«(t<i«i ^tpi ^i 
•ft^l *ft?, br^aRSf iwi:*w 

51 ^*ti»t%cifi ini I 

liMitii^ti^ *rffi*ttf^^ 4rrf%^ 

;|*Wt5tl ici»f|9[ c^ a)?ft iif^sr Cl 

i«tic*t^ C5t¥ i^irlcii CTtc^il 

f 'irlwtc^i ^ ^ci%9i I ow jRSi^ 

1^ 4Wl *tfl*l%5 511 ai5*w 

ciwt i^iti 5cii «rncf om^ti 
1^ 4r>CTi 'imti*fi I 

%t»ICll •ft^ntltl oqsF 5<1 'ilWl ^ifiw 
n«itt »itif«t¥Btci^ w<N ^•rwt%ofi 


^T liiil an « «tcii «rtiti uiiti wl®i 

nt? 15C5fi|¥tl '« wcwtfw 

151P11 I flfll ^l‘N^tl’1'5 ^cn will 
oillfeltcif H 

4r?%i 'it^^ti OKI lijuf^i <6 

(naturality) flCTCl» 

iw ii»itf5 ^I's nfSsf liniti*! i«ciaii 

«Ti5tiii cjf-t « ^itw 

«wi ^ilitflli 41511 5111 *tci ilai 
figitii ’itci I 4111 «f5i1 -sftci ci-t%f 
fisstll 'Ql^^l^tlfl lllCl-I lt&fl9I, fll 
15rai ^111 ^itKl 4? icilll « llci’W 
*I5tll' 5? fl I *rtl%l®1ci Cl «1J«% 4 
fliw ICICW «1 fl51 5^ I 

*rt^«^i ^f4i ’itciic^i ^tiiwi 
cicaj 4{i1i^: Ill«f«%l «llfl5l^ 

91^ ^1 cici: 

(i) ^mi lt% 
aitll 4|Clt«R I f^l CTllKSfl 

«WIC'^11 llCll ^itCltl lofl^tWl 
^C5f1 41^1 lltCl-1 l&Cl 4 iN cm 
ItCl 11 I 

(ii) ifSlI ^rtlfSl 14131 4 i&ll ifeci 
cm itCl 11 I 4lfB flfl^ 'ISPCI^ (4ftl 
11< %. fl. ) lllll 4^ It^fllill 'Itlll 
l&Cl cm 111 I 

(iii) 5t|lj5l ?%*! C1C5 to Cli 
CltCl llltl 4|lt^lJ 5'eil «iCltll I 

(iv) cifii 'itici cifm iwi 

*lfll1c«| 5^11 4|Cltll I 

(v) Iteciiitll Iiwt|i4i^ 
'imft l!lt"f1 Itll ^tiji I'Qll 41tl^ 
4iartii I 

(vi) iti*r«lii 
HtCH l>tl H Cl «ftcitl §111 ItH 5C1| 



$4^ mtn 'f 

'*tc'5 cnctNi’H 

PC?lf|9fl 

^Ifl 'etc^ ?lt^l ?C9 «ftc^ 

itfifSifl 3?n% I 

c»f<n c’Tc? o{ 'Bftc«!t’F 5W5 

ipl C«(C=8 
?tni ?tw 

Vtt>ni C^^^ '5(t»jtf59 I 

«(tC5it^ 5apt^1c?i «^si 

^W9 

>il^W «« 'i!^; 

»« «« *ti? I ’ic^a 

C^H^I^sr 5t«^5II fit’ftR® ^ ^1 ^U\ 

f:ci» 

S«.P18 filf« ^Tf^« I 

«ltB^*l 9I’^I 

I «t«l 

9iwr9 tf(f^ «tPI 5C5 5WC5 I 

*rf^ «(^i 

c*i *i«F»f ’it^9tira 

w CTSf •t^itawa c^t^ aa^a «2tt5^i ct^i 

ata i ^'si^ c*itai < 2 il%a Vit 

^tal «rtw *rfc«t i 

•tt^wa^w (density) 9 ?ft9f 

OTW •tfaa^^'Ttai I #’it'»'« jiTn 
caw ^ta at^tatc^ af's *ttata 

>iw »OT *tt^a »i*ait« c^M aicaf i 

«rtc3i1^al cacaf ca1an cac« 
•rtia ca aai (>) aaa1% 

(ii) aaw "e ^tiii fill) ^i&*itv, 

J^) alaiiata ai^t^a ca c^ta ^afSa 


ftww [32»irai.li»tm<lt1 

arftta^ atfe ai >aa*x 
»r8j ^?K*t «iatf^ i?tani i 
*fa*l^Wtc^a c^ ^afa^v»i^9fiia«iiafiJ a^aai 
‘aatfa^ at^w %ap to wi ^aa 

aiai, inaifS a a\« «itPi fa i 

^isat*'^.^ hf-!^i’?B9 a&ata 'af^aacaa 

c«Kai ?p^5F9"i[ «{s(ta 4ta «i:af ntcai 
ataf^to tffata «fit9^ aa aaajaal«5a 
atila f^? fatita a^ta bwi 

^tcata^^caa «2if% at^fifaa ^ttaacaa aFtaa 
f% ? 'sfal aa'i? caw caawt al ata f^^ca v 
afataa^: ca aa?a nf^la aatcan c?ai cm 
ca^f^a atai alCt ‘nat nfaafft ai ^a^jca 

(migratory) *tt^a ^^a '2iata aatca*t^ 

^aaj I »aai a^^a csiw "atwtcaa «(!« attaai 
^a caita af^a a*ww ? a^c^^l «rl'^ 
ca, totcaia «2tf« ^tcaa 'naai 'ataaa 
f^stca a';& r '^iwcai aca aai caw to ca 
«tcaa acaj fa*Ba^ c^ta sf® aja^ta atto 
cafatcata (communication) acfe atw I 

#*14 at^ al^a facaa «iatc?fa 
ai f% ? uiisaj usiaa's 'a«ftal i 
«3lt®i 'ana uiafB ^wja «(f^ acatfacaa 
asaw caai aica ca a^ «tatf%a ntita ^^atai 

^ fac-ia «^taaa ^ca atwi 

«?^aaa «ifaatca Taf^a aawa *it^a *iiaai 

afaca^t ^'slca ^ aaa ^asFafSa 

atcaatC^ C^tata'^ (swampy land) 

ca^, «^atai sTai.fa. ^a faca ata¥ 
c^wfa^a *ttai aiatf^®; -alatSw «^a 
*ifaalca aat «f1aaia •ilfl'9 oraw at^ai 
atai «(a9if5a « 2 if^^ 

^^aiai ca^si «f^&? 'aa'« 

c^pi f^ta*nw ^^taa •rt'eal 

ata I 





9 ^ 


1979 ] 

d)ffS[ ^*1 ^ 

(brain) t5 =11 

^'9 ?5cn fSrai ’^?r» 

•Tic? ^ « w\v\ f5[wc?fl «iici?r 4tf« c^Pi ^^>1 
CTtM ^Cfl !I1, '£!^\ I 

■*i«r>st «rtff^^ *tti^'ftfi^'®t«f5f—c^QfSiir 
*it5\9f5r »it^f5f?p 

«n ^1 (?ic^ I 

«t?ii I ost ^tfS 'itcini ^fs?i- 

Ttfltp?. f%"5T[^ 'ilf <f^ic«rfl 

^tpi'hpprfl ^itf^'N ^tc^5ii 


m •icwflc^ ♦ift5tf»i« fPii 

f%i nfftnrfw s?'rt«ifi% *<^1 

^C9|^ «rr^ (emotion) 

^11 c*jf?^ p«^ c»fcir 
ai^f5 CTMtCTl’t 

CTc^ ♦ttcfl *it?i ?c8i 

^1^ 91? cnc^ ? »i"*:[<'5tc? *rift*itft’f 

«l5P» cm C? CTt>l 

^^tf8? ^1 f% 

*i's^»t? 9C^y ‘ii^1«^ ?f!Rl- 

(Hypothesis) vflW ‘9? ?Wl 

«(3it*rtf? I 


5!itJt«t Ptc? Rcot"! «5ic^‘n 

^-f?sanJi1^T 5n^i:?t5?iT?i w?r;u,»i'i?f ^'gj *$i‘8:5t (S^f^ suisn? 

?scac5J? I sin5;«? <3 suTs:«f-WT^1^ qfSfs ^t^tc©?si?s ^i'sr^ 

?swjw fiTC^Tffi]^ (^c?(“i:5if?iJ? ^ceic^JT, 4^i5r aT«ite fi?c?r 

a«?si »a1’-5insiw?r sn^ i sncifsi?! fc»rR 

zim BfHT ^i?i. 'ff^-siTwt^a 10 wcjp 12 <5? I ft»( mr^ mfn 
BWT^te si;^ I ^m ^»it ^?T?r «?c«i ®bj »i?(ta 

9n^?5?a?* ® wc^ tac5 r «T9I w 'st fRor 

5S(?^ra'5ii:? 2nf«if^c^3, “rra'fat^eiTwa « ^naw i 

^(grc^Ri smsiwii ^-^?!f5T«f i ®i«^*f!?®TiiT?tT 

«fT»n 95cai?, «a c<?c«f ^lai n;*i" <a^i5 fra c^ ^brj? <3?? 

^ wc^ a^'sfT^T ^ faa^'pra aiaif^ aacs <iTaca^, i 




71711^ 


^t=f, 

«rrf»fir Tnv^ 

{f*t‘i^c?p snsiw wc«f COTW? 

^[5iFT «ira «if^5m—tfi^ *f;l t<»i?i1c^ ypiT^rar i 

v9-f!m ?!JS5TC»ni 'SllW WW W]T^< KST ®IPIC5, 

55ipr<j I «rT5iTC«f?i ypiTww w->i?r 's^it ^jsnef^l 

^ 5H a^lCTa ®1pf9 

ra? I ] 


*i*s^«r 5?t5?tJf ^5c«i tffN^ 
c-rfiii c\ ^t?tcini 

I ntcw "«ni ^t^l 

ct? 55T< ^ vi)<pf5 ^ 'sitThi ^iw ’«rtc*ii 
cntw*?! CT535t^, «*ic*r '3(t?i sTtsrc^r^^^ 

w flw c^ (?ic« c»r^ 
C»fai vD^ Ji1f^ ^ ^C5? f^fk wt**f 
5wt5 'stPf^ JitsiRi Ji^ 

R*wf? 

of^m TO '«rlR'«t^i ^ *fni 

c?<n m *it*rpi ii^j^’jip 

c^ 4cittc® ^t<n flcB^i 

>i*nH fl»i I c®^sfi, c®d»cw 

nl^tcf, c»Pttcsi “Rit*! ^■Nr«(tc^ 

c^ »’’ c>i^?^. ^tcf 

fffc® ^ ®t^RTFi «rRw T*tf|n 


•(t®l <ftf®R^ artaf® ^ nrw I 

"im c*ifin ^it'81'hi *101^ 

«PIW C8C® ^5f*I *t^FNC®5 

^ <^1 ^vm 'St® I ^ c®t^ 

*f4c®?l %Jt®W'J(’’ 5Ctk®l CT^ 

?'5l 

®ti®1 w®!® 

®i:^% .^Jtf9, ^ 

15'?tf5, *fC® ^tc® »i*>fst^ 
p(tt ^ *rr^f®j®t® c®tH ®in 

f^®[^^? ^1 >p>'?l®ft^ ? 

ift^-^N «ft?fc?j«i »i'?5 ®ttnii 

iit®t*rrf® ^l^’ttii OT<itc^i ®nci8 to» 
®tij f^cM «nc-i »rr«iTOcir?i fiit®*rlcnfl w 
flcf c®tol *iH®^wWf%® 

?i*t, ^ 'em ?[f5 f^sw 




^ im ..: ' 5k 

cnwcf »rr<Rtii ^ «w cw^c^%»iw 

^ wn inajfiJ^ ^*wt*ift«5^«t*r?c4r«iii 

^1 »icf ^iit?[ 53^ sp'yfwK >rt^tnni *i?t’ntil| 

>rt<f^ •fw ^<fl *rw 'fiw <yi i s[ii f^*R c?«tw *11^ 

^ TOI ^ ‘fl’WCf 5|tC>!l ^t^rtHTB^ I 

^f'UTfc^i ^ c<rt?rl vimtCT cmt\ 

Prfft I ^-1’ '5’hff CT^ ^?t^«i i «« »rx^itc?j “f^^” 

. ^f|*r »rx«tjtfl»fl w cir^ff, 

c^<.^?tPT< ^*i»i f%^5f 5c»ti ,i|^ *it^Ttf&5 «r^ir WFS I gc^?i c^ 



1: IX-X ^iZ5 ^n ?cfl 

br^jwtwl v^wi f?w 

»tf%CT ( fk 2 3fl ) I 










iCTf vtrs srtaii, ^it*ttif5 
CT ^ «{^it*i *tt^ 

4Wtnf^^cini "f^ral 3itafi 
«rtfif ^ CT^rfPT -eTtR? f^sifS srfail 

vim »<=»3I ^55t?t*f?l 5p51*It<^J 
5C«CWI W ^f5 l‘'«C'r»f^ 

to to ■■ij^lat^N ^C5ic%^, “55ii ^il-55ii, 

f^^b, tofl 

to c»c^ f«f% ^=r I 

<^99 f«f% « I” R%'3^ WJ 

ntstsil I 'sff^ f^feizi 
*itsff3*i m '»!'$]=? nf<s|jvi'® 
Ksf fwt *t^« »f^«t^t3 '5jfi«'iitc^ 

to «prI «t?c«3 <at?r^ •’nRfli >£J@i 

« *1351^ JT^WtC’f vij^ Sfc^? 

^ iu? (Sfc^msn ^wf|c5i5i 

I 

JWtc^ «(3’ar^ *itc3 C3 

»fttol ^1 Pia’F'N m 5i*^ftC3'a c^ 
^??«tn»l ( ! ) vlRI C?^ f% v 'ijf^ C3S^5I 
^f^flnrzi tffntNsT? ft wra ct 

^t%^3 ft^’t ^1 *ltftftTC3s^ 

9tto «rto*tfif CTtcb '»f5f ? *ii5n 

<«lfWC3C1fl nto '8I^T^t3t1?3 C9\^ 

>!‘^< >5”^^ C3C?^ 

tot?t, 'sft srhini, ft?i ^1 

>iit *rv^.t3«to 
'ffif Cf«i1<2ic?twcsr ?r i 
f^, Jitf^ftJ’f. fKtofll 'e’fCfl 
«rtc»itf5« ‘lit 

Cf 5t 

ftsfcs? >r8l^ f5i cBm^l, 


^flPni JTflite^ ^t? to cwThi '^toi 
^<11 >?a ^ I ^ «iibt ^ TOiopf 

4Tn ^01 «rtosf tol^ »w ajciiw?' 
itft¥ ii'to ^ ^ c«fw^ I 

to 

'SfttC3[ (Tf C*I^ ’TT3^t3 ftl 

ai\5^rt?I oqb ^31 53 ft, 

ftat^c^ 5f?X ^Itai 4r5«l Wi) 

5C3C5 1 *iftto^t3 ^N"f 

lilt ftatW3 

43* 3?1^ C3 3t3»r^^C*l 3b3tC3! 

3Wt ^3^5 3C»f 9] 3^ 

¥»bl 5S?t3 ««bl 3|ft to ’TIM sn 

va?!^ 1113^ ?1«Q ft?I 35C9I <2t35? I 

^5t53*f to to Jl'Sjftc^? 3f3l m 

’5ft3MI 3M ’IfC? “fsft^'Ntin’* 55|to3 
C*lt C33tC3 *l^itMfr 5tft3 5C5Cf ^ 

f|C33 435 f5;^;si 

m^\9Z^ “to’f” 5?ift3lfi» 
C5r33tfl I 3b3t3^3 

ftft ^ toM3 tto3J I C«ft«9lt3 fe^3t3 
^|c«of31 c^n ft'fta Mto 4^ 3-rf9i3t?l 
’ift 3t?{3|b ^tto 

^tftto ^gC55 S(tij I 3t3*n, 4t 

551 fl®tCini dsiftftfll 

3«3t3 3t*s«lt3 CHl 4l'5J3 I 

<5to1, ’sft^itCM “at3'« ftatMft'•(toft 
«fB?pr *i«jft» C3-«ii( va'c^to’T 
’•(C^t^lto »lCf 35t9 ^353»rf5» 4t ‘ft^ltot 
*13<3 35M I 

3]Hftbl 435^ ^ «rtMt5T3l ^3CWC3ft 
53 =?f<Kl 5M I •rfl?3 3*d 3t3^ •Tf^ 
c*(t ’JH1I31 ftn I Cf^9 

>r^ 43*x *}R[5ft 

ft?FfM *tto ^ C3P8 (?fft I 4t 



Id79* Igf 

a[‘CWl««fH’*' ^tircw cf<fi I vhr*fi3i *irffiR •fcvf|«rhf i *rti 

nt^filw ^ wtTtwi w«n 6OTf|»r vfii*iw ^tc^iw ctIw 

aWtH ^Cfel, WtR diw 

fwN trar CT'Mh cf^rtfiipx tc*pft ^ 

CBM ^ 4t?^ R'SR^^^ *t«f ^=3J^ C’tstt*! '8lt»ltcif?l '■It^tfl 4»C*trt 

ffOIOR I 4;^ ^'<(1 

»it?*i wW ?[wf|9r t?[9! «5t^t>i*f. c*if^ '»i'5^, '■rNt*! 4^* 

'sH'ic^ «1 *iit cfW’e c*i% R«?i^ 4{^tt'®^ c^m 




aps^-V'' ‘ 

'.4'^ J 


' Wlf, 




■jjf^ 

^-fits',''* 






fe 2 : C5lt«,^Jrfsi I 

srtai f|*r srl, ^1 fisi 'Sff^a^itc^ f^,fg 

^1?i f^5i c«t5il K^iz^ I 

I CTff^ C«IIW 'iltap 


^•tc'st’f ^Vs §*tsif%ir f^»t^ m 


“<2ftn: ^i: I* 

CSUf^ »5f»lf9 *R|*ltO| 


Ji'Nfat# 4^^ ^*"J ^liat i 14 ^ *i;;ii‘R^ ^«irfQ ^wcisi 1 f^*iif 

c*i^ w» ^*15 f«f% ^csiTpifni '8i^^t-i <s|iU^ sil <irt^c9i'e »iifei ^1 

iK^’li’T ^ c^c’fc"?! ^rf%^ '^‘^•rtcii 
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^ « RW*! I 3 W 4^, IW 


^4 ^ »?4l ^-6 ^ »!Mfi2fV TTsr^ 
*tftC4Jf5FPi miri< '« 

«it? %1 tJi^ 

^c^rf^^fsr® v<(jtf^ 'q*ri ^ 

c^f5^ »rf|qf ^csf ^t'e ^ >p?i< I 
*4^ ^ >ifK ’Tn’^c^? w 

f^C4 =r *tf%ft ’WtCW m 

f^nfl^i I C5^ »PN^t« «rt4tt?4 *14^ 

fuVfW I iK=t 

4^ ^f^?| Wt’f«, ’®?'«f’Tl, ^5«WU, 

*P5t^ ^ ’t^l I 

c?RcfC5^, *prf<ff^ ?R«rf?i 
c^ »r5i^Ji vii^fS *iflrth I 

^|%?F Rssttit? ^Ttcn^ 

'6 fsvR RRk 1 

^C9|^wR«tt«i »i®j«t®f5r?i ’I'S’i 

^11 C*l^ »i4t«(tt5(^ Rl ‘iPfsisFT? 4'» 
»Pv^t«^n ^11 Ri Rwtw? 

•tW C^ »l*^CV8^ 

^t«r« I 

^ <njcn '511:^ ^TRcJft *pi^ 

^?r5 cifc»i sfvicjf^ ^rWc?^ *rN4tc^? 

^ws ^f} 

41^ ^t«rt« t5^ ini»t?r «, ^ R®1^- 

^Rir ^f%f *r»tc^ wR^t*! t#i ^R«t^ R^tw 
^«—cf? 4csni 
Ji?f wtfr—orf^f»’ifRarfi^^ 

«rtft^ »f5j^?i «it^ 

•wi*! ^cfc cncsi'e «rf^1 

fwtw ctciR I »i|tr^jf 
■V9 *ic«f «rtfi!i I 

>H^r4W ^41 w w WtlH «tC5f 


»i 6?F *tC<t nfflMR'® •W:f’4 

»prf«r •’Rc'Bfli ^ «if%fW w i«i 
(St^«r^tC5F ^Mf|c»RI w fw 

'5t4^lfl ^’TI 

Rtt^ nRsc^l 'e v;\^, cT^ argf^ 

Rc^ FtR« C5^1 ^CJO^Sf I 

'4t ^ ^»r Rwt^'«’RRwtCT^ 

»r(5ijf<=ff5 \*c* *rf'«i'rt cB^i 1 

ai^xri ^f«4lC*R W CT, 4^ 

>rNiR’?^8 trc«» c*tc?ti 

<iRc<«Rpc^ c*i iig f^f^^il's 1 

»rlc^ ^ synthesis. *4^ 

^rfnM f^fVil1C5?j ?l1ai thesis uw 

'Sjt^rjl. Cf €f1 ?it?i c’^tC^F antithesis 

Rc® itcii ‘^.=^•^ »it4jR*!!5 

®M, ntw *itsnR^?j Rc® 5tfii® I 
»ll5|jR’5* cuc^^ Rat^^Ri « •Tv'^'rt—*4^ 
Rn?tc®fl (unity of opposites ) 

’il^» c»i^ c’lpr ^1 Rrw ^Rk^9 

®R *F9f ^9 V4^ 

WC® ^^*ra 59 C9*’lt9^949 9®9lc«ni 
«mcw ^4WST5 ®tc® vulgar RWC*| 

fiR® ®C9C5iST I ^5H9t>r tft’R’r® »4®^ 

99IC® *nf9i '5i<t«„ ®rt4t9 *rtfi^ii 
®9lf5 55r, ^4®^ *J^®CirC5 *1459 T9i®1 ® 

I?!®! m\ Rat^ '« v»Rwfpf9 ^'«i2rf»«f^15c® 
C®C^ T91 %*1‘4®fB vulgar <fr9494c49 ^mw 
*t^t5 59—»il9tC® W 9R ®(59tl^ C^Tt® 

4pl»l Ott® ®C9 v4^ CW ®9f CT9 

vulgar ®t59tf,®rf5 9®9tff«t9«t®l 4I9® 5W 
®9fCT9 vulgar 5®9t? I « 4 ®®® a|tft«| 9pr- 
C^ 55t®’9C® vulgar ®t99ttf9 45t R«tWl 

c5 f®at9t?t «k«R fkfkm <riw c®®t® 

<4*lfPlt9 *15144 C?9 ®1l® vulgar 9®9lcfl 



^,1^3 fWwi '•iftwN, ^ 


*ltft I w 

“^tlltwf TO >CT ^f» 

•f^CT ^1 *icw oi^^r® 

CT, vulgar »ICW vulgar<^«- 

C^ I 

4irf!r f^»i ^ ^Ttf vim 

.yf^f ^^wlcfu I f^n 

^twhs^tfl ^flgl <ii1^sr I «c^, 4i*i«r« 

vii^^ vjprtw «i >i^tc«ra 

TO'S ♦!?[ >1^ 

5i*it»if5c^F iroi «m%9i^, 
«ltW ^Rlf|C5R 

^ ^ fffff®. 

'st^t’Tt ir45Rw 'Bitart ?nfi^^?i ^^Tc?i3 

iic«fi'e «t?il ft?i-*rt%^n 

’^l 'SNTlfl 

“hF^rx 3rN’m:” ni tffl «!t%-vii?i 
^f|»i vD^’fl siW ^1—c^t^ »i?ir«f- 

w^i'e ^i~«if|c«i'^ 
f«f% *(^C^ aff*! ^flf^C9R I 
f^«t3i5?^^ m 5t^ 

’IC'P c^1^ 

’(tficT? *i*tt9i RwMttf^ ^ '*cr?ii*i 
5RI viPR^t? 

9|?lOt« ^ »Kf vulgar ipfR^, 

vulgar ^ITlCW TOt’I f^l 
cm^, vulgar '5t^^tc?9 Jltw 

i»t*IR 1 


vOT«ITOWi R, ^tf¥l»I 

^CW ClfCt iPTlWW ^1 W * 

5tw '$f?1 Kr I wm 

4Ht*l vulgar *1^ ftfW 

1 »ni^ mfrtw vt^tRti wi ^1 
wwi ^f»i ^sr I 

*ll3t»wtci|il R*R f^*imatc>ni ^itlR 
W vulgar »iCf viiPI 

vulgar I W’jJlIf *l*nw R^1 
CTt ^^tR?l *l»I1linr ^taH 

viiTffl «t?csi I (?if^^« fti 

vf^twl ^IR ^11 «^9i 

w\fk I 

’!»va^; ^tc^’a ®tc^5 «i*iw»i 
^*1^1 «rf^ sitsiwt^si^t^ 

S(’f=i9itc9iii c^\^R!r I c*ptiR 

vulgar RR ^fT'S 

RR aft® 4^15 CiNt® 

C*tS|t5ll R-*lRt^ i»t®R ®9 

^aa®jt9 f®Ri Rc-m tsitSt^T >it-s?f®® 

C5t?lt^ 6t»ltR fife's ®R ®R ^«>»I vulgar 

c?535t'«c® ^ »tal^ 
?rt9!icsi^ 4t:«nfi® ^R va^'s 

'e ?p^t9 ®s I’f® %'® c«t^*f1 cw 
®t^^«.*} ^^^lifi f^«t^-^f^«t^* 

m?f®i Ntrtf^ws 
va^^ltWI a^t^fTt?^ Jifs'?.®® ®’«I1 

®w% ^?I1 

cv«^ijt'»f” aw ^'\^^ 4j®t"t ®’at® *lt^^ I 




^Pi* 

[ 1978 >(IOTg ^?lsiT«t; '5 RT^s[ 

5n^$!?TRis 5issi«r5^‘ IS ?c?r{H i '^kt 

k"tfC“n m ] 


c<rc^ sfiit 'sitcn, 1939 
‘csjFf?’ *tl3iftii ii-t c^?p?ttt 

*rx*ot? ,4^15 fBt^ I tt|^f5c« 

«tfw W'Q^I 16-^ wt?f^tat, 19391 

ntf^nflw^ *ra?r^f^®t4\ ^itcf^i 4W 

^Cfet fl'l ^ ’»l3I«f=l M 
^it^srhi I f^i w tcf-t c’^iw 
cs^Tte^?! c^n^c5rtc5i 
’iC^lt’ltCU «<1T> 

^ wT^tfl cjic^ *ttt5iM 

1933 *rtw^ TtWl 

OEtl ‘Sttc^ 

^[wr^t^R c4pi M '€ 

®t^*111 ^t^sr CIC? 5W RWfl 
CiWRM^ 55« =lt^1^«lt?l 

W(l '«*! *t^1 ’^tfsRR^ 

Wititw urt^ trit^ 

«l»WI f^1 'Q ’K’ff <?i%^^ 

«rtcntRhift^^ %'5 c«r ^ *1^ 


^d>i '9 f^«,j^ ^rNiijtcini *it'sif«^ ^tW9 
«Slf«R»fil I 
fi“l 

’?ai*tt^ 1934 »itc«i, I 

CTfl^ ’tW’l*rNtC?l I C^Pf^ 'flTs 
»r^a«R Si'll 

CT^siW W’U Gift's 

5|?c9i Ff? ?^c5ra *nrf<’ ^ ^ I 

^^f^?[t^-239 ( ^Iri%R«238 (M^ 

f^^jj-nt^ii f^f^'hi 4 ^n 41 c«iw 

93-^1, 94-vi vA’Tn *r81« RtMl 
ci% CT\»i m 1C1 

’ICIR I ‘ C*{WtlF Sitltl*! ’»tci 15i1 

11 Clk’ I 

Wt^t^r lfl«i1 llllR^Sst^ Rtt®1 
‘93-'l^l C*l\sf '2lW 4^f5 f^CTi 

»RtC9!l511 1C1 

WR *.iPT 11 fsT^pR »rvij1?;« 

«tfr niit^ij¥a¥*R;i Rmtf» aiti? 

fiw m *irp itil iff s’tc'^ fif^i 





nm m mi i t • -v » ■■ 

w#;W|«lli 



«w •wTtf^} 

4ff®CT% Oltfif 5^11 31^ )• 

I938 3}lc9r '8 |Tf*nn'N Tff^ 
c»w:-iii>rtiif^^ «I^1^ 

*nrt<%tw CTfii«tR CT^’f ?piirt?i ^ c»!c«r 

c®wf^ ^*rt?rs( CTf^Trt *rt»it»fd»? 

I *Kf «%tPW 

(♦tt?iTr*fi^ 88) flt>rhrf^^ »it^ ^i-Wi 
^ c^t?*n CT 

>l*N^ ^^f^t>I 

^ I 

*rt8^i 

^ ciR I •tt?’rr*ft^^ si’v^tn 

92-f^f5|| csik C««ti?f 

^ rtC9f «if8fi» *rt>rt*tc8aRf c^rc’iJ 

^f5 ^*n (•ni^t^c^af^) 

m (j *t^>rf^ -tf^a «2ttat«R «(tc»it6j 

•faatiic^fa^ fa^ta ^ nt^al *i«a i 
•rlWtfJ ^ta a^ca 'stwISc^ 

at»itaf^®tca <j«aaf a^al »iva f^ai ail caata 
m ^?cata tatf^ca f^Pi at^ « 
vwf5 ftll fwfwwa I 

a^facaa ^caai fa^r 'srfca ^ ^a «rtP! i 
^ ^;ca*ij6 cacai ca%tcaa ^t^tasffl 
•itaatafa’a ®ta-faPt& cata ca\*i^ at^al 
ata fa i fa^faai ^atatafif ca%ta 

a^a^: «ita aa i 
’ast® 'Q a^al fiata caata *ta 
atoa ^a^ ^att^ ^ atatca 

ca?m fn^ aftcatsat^ 

^ficaa I af< na ai^^ata 'saaaia 
awR ca 'el?i cafaata ca\*i^ aca i 
^a1^ arfcatw f^alf^c^ *raat*twaKaia 


l^aa actca awm fafinta w 
casS «tca fa i 

ait$alcaa •lala'^ I939naa aliailtr 
atta «iiafl} f^a^ ata « litaarta 

cawa *.«itcaa f^ia ca caV^fUcai 

^laal caf^ta acatlala vi 

cafaata i .aafaafta faatca vitaa artatcaa 

>^^ca Ra, Ac 8 Th...ft^t»ica 
aatapca Ba, La 8Ce...ata1 ajf^satf^ ait 

tficalaR.ata8 ^aata-j. afaai aaaticascaa 

^atsacaa facat^ 'aaaa faata cabala 
artatca ^aai aa% aac8 *itaff at r 
aiaiaa ata 8 %taajta '^i^faa ca ca\afi»w 
cafinrfcaa (Re) a^-t cata ^^cataatcatsa 
caW aca aca acaficaa cafSca 'aaa ^ 

«r 

•aa^ *<taatifaa ai^Tl 43-faf5ife 

ca\a aitaifaala (a^ata ata clJaf^f^ta, 
Tc) aataa ^Vs caatcaa ca cafaala-i38 
8 ait??ia?ta-ioi—^fB aaat*(a wi’N^jla 
cat’iaa Wcs5 239 ai fa^a 8 atfaa 
^^af^ta-238 aaat'tcajscaa fatSia aaV'^rta 
aatai 

aaca acaaataw ata <<8 
aRai f^«t^ at^faa calfa8-a*a*t •aa^ ^ 
aatat^ t%aa alf^^ «*rta aaain faatcaa 
^a 4ta ac'?f^aai f^ta alf^ 
^kafa^ta caca 35 a*&i «i)aft 

^irta (R3*5hr) ^aa aacaai at^Sa 
ajtf^ jaa*! caca aitatata atacaa aw 
aatwi? cah%tca ^alB aa-aa:fa« aa—ata 
caca catai caa ca 8fB ^fjtafB^ata {89aa 
ca\a Ac) aa. caaai ajtafBfaata aatcaftca 
maa ac^ ^:fa« aca wat ata at i aa« 
atcataj ^tafBca atala aaajai caca 
ataata cattaa-^aT a atfaa, fa^fei faata 
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ft! •tc?^ CT •IJiTWt^ 

(57wi La) cs^fiw ®nt*N"rf5w 
i?ICTF| ^t"tfl ^1 <?R;« ntTB ^1 
*|«T ^ ^ I 

ort^, *rt« fsi>»i « 

wo cfft fl'tcani ^twils^tfl *p9r^?in 

Tf%rf c*t»f I %cai^: 

« |it»mlCT?i ^1 c<f«fl c’fpg «1 «w>f 
q[l&c^ »[rtt«oi 

c'fw ?rt*\^t c’l^^r '®t^l 

WKWi iSt’lHtff ^1 

*tt«?ta w[ »fl’<tsi‘fl ^um. I 
c«'5'®1 ^*r 

C^ C^W *1^!^ ^®f*9 

CTtcfe^ *R«r I 

••••’?^5ltsr C<IW W^5IB5« 

'8t?t *ffl?t*t!:9«ja»r\,C5^ >r^< f®« 

OUR »iitini wi «tf®?l *i5it'«^ «(t?*rt?’r ^ i 

<iti f®9 •nurf^waw^ 

^ *ti:'9 I •••'Stit *f5?lt*IJ^!K^ 
^v\ 5-^ ^1 

‘ftoR’ Tl *tt?^t*fR^ I . Pj^SJjCHI^ 

•iirttTf^ «'?% «[c*pptf« c^tc^ra 

»?1N >n?«r ttNii ^^oii *ttf^ • 

awn : c*ilfen «ni*ita wsja 
CT^ «rt^ti »n«fSi nn ‘<R’v f^i»l-nf% 
fnftic*m nt«ow «(9l® 

w^wn *tnnt^ nc« <0:511 

caatw *tnnt^,waK¥n nc<f4 nc>i 
oiaftif uwtn«, cnW nw 

if nw ^1 nwt r 

X 


«tfa*iw fiFi« *^*R’ 

ninmn natn *fntn4 or 
a^ti|«s 1 t%f% **^ wn c^it*ncnt<iR 
aa ni^n'* fipw i ^wttnn 
fn®RCTn>rcw *!t?’® ^*|5if% ’»R 

^itCTtlO C^DB awt’l 

^ntn ’B’ltl nwffPW i 

*6 m^^tn ^cfn ftfilBw ‘«n®i 
nwflR^ cn fn^^wn ?c«i 

l^cnl 'if* cn*it <Rr cn 

^3[cni’f ‘ani c<(w cnf«H 

«rt*jw >in*s ntmcnn «iw *itr« 

jjivilija jfnw I vfln f^wn nw3l 
(ii^^ awt^nFnln ^ aRt*! 

CT 'ntfn« c<w « ^ 

^«n cnfncn «tcifn ^iti’R 
n^wn I 

*tnW^i^ww^n fn«1«R 

^nwtn i^i^t'e 
wf^nc^n nini ncnf^R^ ai ?Ri 

nivi *t«ftc'^n c^iiJtn c®\'b iff n'n 1 ’j^cnn 
iR«t cnnn *w c^i’t^l *15^ ’^•nn 

^fenn ^il ntn fni&R ncn «ttw 

<in5it*tjnan«'»i ^twrf^ 
nn "tf^ c<r«il ^'Bnwn 

WR *0Rt*tWa tfT^iR fniR 
*tcn ’^3j«n ni*rtn fnw nn *t?w «flcn i 
c^W*i fern “tf^n •sfstw 

artcaitf^ TO di^ V8 ctH 
f8n ^nftn»ia fnff« ntfe I 
JljPttntff^ ^ •tnnttc^ans »tc^ TOln 
(TO nl "BR TO «nn 

TOn?fl» tfWR $TOti TO’ll:? I 

firi '9 tob ntni 

TO ft*P( Rtn ^ ^TO nrt*t^ TORU «ifi 






w fiiCT »ro<ftPWi 

•iTfi^ciRr CT cv^T 
fM*t«rPr« ifv f^«iu nsir 

«iif$ ^w«5j^vfc^ f^tfirw ^ 

•itcui *« «iwM^ "f^ 5i»rt, 

ZVA 50-4^ «S|t 

»rN’«m» a=«^ )i 

f^wrw «w 40-iifl 

^'ail 4JntW^l ^t%tH-239 
(Z=94) uoq 37’0, t^%^tv235- 

(in 36 0 (11^ ^^f%hf-233-«Jii 36*41 

^t9 *ni*rf*tW!K^ <11^ 

Z»/A Tf^ 30 Tl vfl C'TW'® ^ <?I«P| 
RntW^fl^rWJ I fefW CT, ^^%tir-238 

RwtwiiCTt^rj iji 235 

(c^ ^ ) 

tfrt? CT c^Ttsf 

f^'s' ntcfl I nflsrt^ 

CTSft^ ’^fc^ 1 

cwtc<^« ^‘^K 1*6 X 10‘* «sjf )i|f^9|"p|q 

mtw^ I 

1939-(Hfl 'sitl’T *rtl *t?srr*tc«pf5^ f^fawrt 
CT i1^ <it'6^i c»tcf ni 

^1 22-2 fiifil^ C5t^ (Mev) l 

ftf^-6*(in ^*ni ®wfeic^ (®tl1 

*fwfl.pra) 

»nw ^ nfi»rr*t tfn' ^ 

cf<ri c»rc^ i '« f?"t 

fe*R wr CT^ CT 

f^^stnpf tfttl *4? »M«*1 200 Mev-vin 

^1 ■ff%' •ItQfiTfPn '5fl %tc^ 

(in ^«.»i ^ *if^ 

^Thrtf5 ^R<frh5 

E=mc* •rfi^ I 

5 


^^Cflf^-235 *nRt^pf 8Kf fl ^ 
wfc^ ^l?tn *11011 ^0)15 <fm ?il5 
' ^l*I^CT^-95 >8 TfSftfel 

( ^5?^^ ) « ^ ^*lwtn (CT«f% "W 
»Kf >55,^ 5wi) 

c«c« Tt? f^nt^ cf*tl 

U-235 *rwt?C, «fff 204 Mev "1% 

I (H^ *nTf^ c«iw (iin«tif^ "iM 
^'sii *il%j^ 1 (11^ fl*itpni »OT 

»rr*icsi >int^frt 

ilj«i I ^ «ii¥ *tt^ 

I 8St^ aRlICnl 

B5tiitft W5jn 

^C3I "rf^ 

%i I 

WK 1878 *llOT?r 

TtCT, ■5*r-^Wfl 

c*|^ftpfi v^n:*ni ?iJrNsi*ttiw ^ 

W 

ii*rrt^’rtCT c*wtw CTcrom^m ¥?ic»c»r®il 
5cni ^ ^ (D^ I ¥fwf ^*ra 
««»ng^CTrt^ « «iti%ni ^wi w ¥|*w 
m era PiRey acif^cspT i 

>f7l^ «nt? 1^*t 

ater acusr I 

'« ‘^*1’ a^ll fl^t'a 

fnpr f^l afwt*rap3 

"tfv’B *1"^ Scenc^Ni 
1936 HtW fnf^ fifl Oiep^Wl 
’R^f^aafSlca (isobaric 
isotope) eff^C*rrttfl ^ 

aO|5f I 

•iW’ wtt^w ^ 





pi-dpf'? 


*1^ sitw«n1c*i 

wvf‘'^irtciniiit?t^^nf I *iWti:srt^-Kcslrt 

1938ii1ot Wt% cm *tt»ltl® ^ ^ 1968c^ m 

I ^vm 4{tf ^-t ^ ^ ’it^w 

^ ^t«r I I960 m tS[f, '^cfe i 

wni ^ ^ ^ I 

^ C?H I f=?l »lf^^ *RH|t-lCf^ R«tiW <55^11 

«Rpift^<i cm 'itfE5i'« 4H^i ^ ^t>i^i «i'^t?i 

C1^ *1^1 *ICW *W*| I 


























; i f^F*^ «^isra ai'i’i-^a? ^la ^a 

I kTOca Wa*il5i i ana^^aai mm<i ^a, §wa a^ca ^la i5ca ca>»ft i 
int S^ianiaa mt «nc9nw7 aai ot? i 

«i«a1c^ faaT^siw (S^sRsia ^;8ifw;B cjFicaifiwWii iiiaswia^ 
aw ana;fi;!aaT i snf^a ifiiiiiaassi i^rTaigaj, <»STfa, »ai5?»?iii^, w, 

^aisf, sTsre^a kica ar^ca, ^la ifiaan:^ tfcaa aiJi^i<7 « «nta^ i ®Tfn^, 
jpi^caa a®^, in«iT-^'sna, m»ra aiH k »i;SE5 aa%-*i;csF<3 (Asi aww afaTO 
aic^i m '8if® ta«57 ^*pncia (-190'C) a'Cf m ^imm (78*0 

Sv^asw ®TO TO I ai^i^ ^iTanaa to ^ictfa ctot ®TaaT‘ 
fwT ca^ I 

■ irf’F*i-‘i5 ca9f«ti at^w fWn 
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ciTf *iWRr >rmpi7 tsm aw cwps cawiri 

-^m «ro «i 7 ^ OTC'if «fRj TO ‘'sif® w:^ ar«ft’ \ m inir,, w, 
ww «« TO t»fc»R I ^Rs:fte ®n>ic3i I aro *n?i«n !wf w 

^Tw;tSf?nn ai'i't i sftStw <<1^? ®ia?[ t^arisw*! «£i?r stcwit ^ 

Wwi >msi i?fc«f >!r5K«^ ar*!^ w'lw cwrcw i cto; 

rpftm 2Pm asiTc«Ri ^?rr w aT«ft \ 

cttwisTW S^'oPRi TOt ^t*r ^ ^®f*FSwafa«TO tottouk®! 

cTO-aisl^j «HK ifl^aw m TO;*fi 

«iTW I ^hsfRi^ca <TT^^aTO af?i5?f »iT(;«?r a?i twil «np^, fe, tflcwcv 

sOTWm^ I 

«rT#5 aro®! t®?? afT?r i ^T^:t$fyTO 'sn^ cron^^ 

«Tc*f?i sRsj wr^i, =®fiff® »rc*^?r si's ^pri ^*1 ^nfsiTO iiw? ^#5 atiwisiT 

^ ^»Rj *»n^fsi®nsi i ^snro ^T^;t§f?i5TC='P 



^T TO (1) <mK (2) 'si*m!i11 aTO 

TOT ai«rt ^ wc5ii fsrtw c«it=f tot c?n’f ^ i ifliTrsf ^c»r 

«l*WTa1 4 1l ^fi?tfl Tn I «£l^ *raC‘Rl ^T^!^ TOT SITTO '® 

W7W3 ‘fl'Prt’F H8^« ^Tt^RT ^^^Tt?lTO TOT §*WTTf TOJ 1 

« ar«ft, ^ sTTTO T*??^ Swf«ws toIww sm^^fdfaro 

^ jpbt*f « aonwrw i 'sr^ aw fsui i aTO ®?^*ri 

C1KS «i^ aro 'em to i 



iniftr wtr luwra ‘ wi fJCT^iii <nw, to in^jtfWRw iw !TO 

•wf<8« TO suffer TO TO«r TOT fliwri drew *n^tfeCTR-W«TOrt ^wetWHn 
(nitrogen fixing bacteria) m i di|i TOfficfero^ (azotobacter) m 
s^fesisr (Clostridium)—cflit »r;;^aTOt ?i*p§f ^weffe^T fli^wifror 

errslf fsiCTO'W i dBn »iT*fT?r«i^: vmi, ^ sr§f® ®f»®c«f?r f«wt^ diwnr 

«r<OTt (nodule) to to i ^ TOSrevre^ 5ti«;sr<S5i to sr:^ tot dw 
*^TO[ JTT^rihidR wte^r tot i d^sw ^i^ffessr to sior ^ to tow 
c<f5W •nWlTc«H CTbi srrffei sicsf fsiw ^ i 6f^ «ic®t gpr1*§^ ir 

wtw »wT«f' snf§ CTO ^Brroi«i to fsTcw »i;W5fT«ipra ww •n’twi 
c«w C9tc« c^ ^BiTcfe^w::fe?r ^Tw:f$f?nfT m TO ?n5 di^-afw 5-20 frorrensr 
♦n'w i?ilcfecaR wbr snffer to »i«snf®Ps to i 

^CRW aT«ft §f^ ^5n?nw to i skw aT«i1^t c<tC5 te carffe? ar^rtef 
caifSc?? af?r«f^ ?f i aT«flw si?§i 35®r ’tt ^rpra PTR?r sn^cfecepr^fS^ a*rT«i* 
wTOr;^5i ^TW,f$fTO sn^Tc^ «inc*nt*iinfl ^ i ^ *Rn:«Br ^JwrfSfjmrc^ ^ 
mwifHWi^t (ammonifying) ^m^ftor i w®vi;f9r ^c«r di| 'sijTCJiTfiiincw^ 

TO CRW I 

«iJTC*nf^TO a?niiw sn^ctorcsnsrpi (nitrosomonus)«^n^pf^ftnn 
(nitrococcus) 5n?i*ffff?rRr awcsi af?r«i® to i to oil 

^lctPTn^T?r ^jpid^f^WT sn^edd 5R*t»i;ca enf?!^ to i m si;eT c?nsr fm di^ 
sn^fe^ « intcd^cw TO 5^^ «iTO OTT^®f TO I Sf'TOT CTOW >n^feara:cwr 
^iSfpw ^ Jn^ica*? i §f"ac*r<r c'f^ ^Twif^fawra asr^ aar^ 

TO I ^'*atf aw TOT PI ^CsnfJWT, CTO«I TO TO 

*r^cta!? 'bm;?!;;!®! jn^efeara?! aw pw i 

aiTO, f*Mi^ffifsFC^*H a’'*rfai tot faRT^ffepi^? ^ji^JuTast si^^WTfwa in^edd 
5WTO ajRTO ajiwTlHiTT « !iT$cdTc«PTW?a *i;f wc?i I ^'aif ajraTW a nontwa i 
TO c»f«r aSpT « »i;^^»n*icsra area airo dw^ si;f *jTitciicas? to?® f*ic“i to i 
ifl^arc^ aai^ « totwtcw Saa fapwaica !^a“i1«i i 

dWTJT aT«f[—fac»w TO snsTicaa <na:^^Ta ©aroa aaca to aiw i 
dife ara aasca^ to ca ^rraTctfa Pfesa fafwa awa caTC*R *i?a to‘ anw ;f6 f a a i i 
«r«i^ f5R7 ajTw;f^aaT TOcaa ajawia to i fw*^ fataa^ita aa^aiCTT waw cw to 
ca aralawc® ai TOjaa cro aiiwMaai ^aancaa ^»rw fearo^ ca»ft to i 

faSifw Bxa ai an n w T CTO»n f ^ (Co^HoaNi .lOi «PCO) TOcai aia^awr 




ww pari TOTfafar^^hwr ^risriPfs vm ^ xft ^sfa 
^ I m ’rwni‘1®: wr^i ??r ai i «n*iiPH "Hter mm wa «fl*R 
«ncv ^ ®Tpr?r pf^jrijq^ ?w mj afar ^c>iKf?r ^ KnWswnsTir mpmr 

*if?i*ncf 5ncnn far i fsffm<rra‘i^s cfH c?rafl?r ‘t?i^c 3 catrfJifiR 
ann^r f c?r rt i fm c^TM^rfsTi? anric^i pf??^ ^f;^6fgin«qt»r sici i *E?i; caiT^ 
5i<c«wl R?, (flsnff pfw «iffrc5fpra ^ ^«p? ®<OTKf?r ^ari 

5i;cfW ’51*1; um «j?f «cf si;® f^r i 

tf»’g *i?r;snff sih;c^ nailfaf fi^'fii7c»^ snr, 5n:?;c^?r brt 

Ww f*R8^c 'spiaiaTj i »n^»rcwf ai^w ^rfKsr ^ wcf 

®f; wr f?r?ar sfin fisif ca«rt?i »ifaaj fw i *n6sn® CTt*il!i 

g^ a*^^ aaiT^j?Tir c<ir fcr ^Tf^f^sar sit^^ >i^m\ fca i 

JTisif '$ar ’smfjj® « ^^wBCfa wan itjtt, w, fw 

a^ fewpfPT siTwraj fca i frw « m f*n?a wnfwsi ^wt^sr rtcsi afar 
WTTfJ^fwi ’sijisn^csisr a tocwt *rf^T ^®Ta ^ wcf caffSi? fac® 
Swrwwan ^fi car i »if% ^i^la aFrc«i cftw^r swr wf^a ar taiN ^JMfiwsicf 
erita® fca afefTfrasrr ^nf>i?$ « ^src$Tan#ar ’5fn!>it§ naif *f;-afTa aTTf:?^^^ 
Waimr (CHaCOOH) a^ snwraj fca i ?F>ifSf®asi nraf arrarffei "ff'ai cacf 
?a^»r aiarcfiasr « frrrWH sp’jps towt fca » aaf;t$faaf wcf caif^aar nm 
^5f (enzyme) nfiaifTW w aKriaP? wai ftf a»ijp5'Q aiiffStaara 
prafsrssi:® frcar ^nw i aiTf’Mpr pi^iTcafaaisi msrf anf^f^ai t^TOcfia tow a 
’rc*aa wpar ^ gafar wa i toh f*iC8’a'Q faf^rr a*)fg «a;*f ai 
'sin t^ inn f^f (casR—aW^, antsi§ifaiT) anfj^ caw ^ i 

sws jwla a*na*^ aaf;t^aaTa ®aa a’si'^ ai acaif ^jtw i 

< raf j s taa r a ^ ’sicafr^ca fca i «naia ansRn ai siaa aialwis ®f"TOi §aa 

tae'a’ilsr i cac^a ai«i1c'ar afacaraw, ataaif <i taaw a’§^5a ’sicafTW 

aiTf:f§faaia wiar a'sifa^ i 'snaia 5nsi;caa ’sw'fa^ '5f®na;faf a*BtW«ae anacf^faaar 
m aorw i aiTf;f$?aaT isftrcf casw fiwf caia fca, w^'T fiwf caia taaisito 

fca I (iif f«na anfsw® eilcaa aaa >i;rg*f i 



flissn ®R?i^«i j|SBr (iw? '•ras ^ i 

i[®*sripi C8PTRI fsit»?i$ 'WnBPrr swi ^ *fw jws 'q ^5WR^ <b(5 ^ipw ^*i i 

va^tsm 1681 '^c1»&TP«r rtct iRtiJi*^ i 

‘5T*i ^*f ^ «5^«5p m ^ pw1 ^nsnirnr m.^ ^ siltei 
fefe sfca ?®fsT ifl^ m TOR I 

to <a?T$ KRBi 5^15 iff^T TORS I wi;t#iflTcsRi &j?ft CTT^ imn 



W*i«& *rTn A I 'SQ^ ^ 'sn^^OT p|^ B 

«nw I Fi’VTiic^ t50 fec0?i 5i;^ ia?pf$ W, ^ toi 

fliw I R^lc® '5(^?r ii»t$ fia «ii« I «a^ t?g i£i^$ fiR?rr*('r ®T®r« R w to aic^ i 
W «w:to €«r 51?to 1«0 *i;w «ito aw ^a i Maw «r airoa to»t 

t*R M'Brr BTc^f te m TOa ««< oia «rt ^aicaa tow «§TCTa m Mwr 

* a5*it9i, asaf^, 24 wrt 
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I SW ^TWWni I ««^®TW WCf 120“ TOT 
•nirw ^ i M i ^TCTI <n*fia^i ^ ^ ®t*j *nw iwi ttwi 5^ • 

lift iRipra f TO *f*f t*iW TO, t®*i a^ ’’jJ’*"** ^ ^ **** '* 

«Ri5 5^?^ I 



f;f^i5l5^« (a^ ^ 

dft*ICs|I^^'5^OT!l^a aO? f:raT*!«f <5151;^^$ (R) '*1751 TO 

lii^ 51 * 1 91PR liw *na ^ to *n < 


B 

R1I0 

fPIflCl ^^ws\. 
t^WJblW w^’TW; 


cnciivft^ 



j 




^iT^l '0 ^ ifll>i cs i »^ (Elements) 

»p»iw' ii^ «iiwiwi ^ fsnitf I 

snst^ ^WF5W ^f«5TW |£ISR t’PW; 5i;«R*t51*f ?«RT C*?^ ^ W-?W 5pm 

«i5t^«5T «iw« aurpT« <5n«w' ?«r i cwc^ « ^smtssJ^cm 5T«4?5aH, 'f>n‘si 'O 
5Pn<i;!*i I <iT«r5 «t^encm c’ks fjw; 5Pn »n^ ;w5 fe«T- 

5TO t5OT 5!;piT ^um, —^ *aF-«(ra*rr5 5sra ta? i ^ncffho, 

WT*n5fs?Wf, «5T5^, 8|si;!:'<[5 5PrT ifl-f^^ §CSMC51?n I ^OT5 

<0 5i?i «TT5fe »55rf5sn?r ^8f;f9i i imni t^s?; t^sf; »n5fi*i;;®w« 
a»T5 ?5®T5 5SBI ■Rtsm'ST ^Riw i :55R,— C9rc5i^c55 E'le'mcnts de 
Ge'ometric m t/m «Rta?^ i?r anr ms 

?i3iffsT ffmac5l8»5 Me'catiique Analytique Bsr<5Tto5 ^ ‘a kind^ 
of scientific poem’ snw mi ^ i l^swj ciia^fsr m *nt5 !*? i 

CT^Tcm sprfairsT« sisrm ^ va^Tcsi t ^^055 rfitsipp^ (Elements) 
2300 555 5C5 SI5PPIFC5 5C5 'sriJPf I 

^tfP® 5? ^ 300 inaitf «fn??I5^Tf*g5W 8K»Jlf5t;flJT l 55^5 f#t CWC^ IK5 C5T&. 

dW< '5nf5s1srf®PI5 CSW 5^ f5C»PT I «£li:efCWI ^»(;5rT P*R 5Si:5 < SffCg F5Bny * B5T V5f5*nT»!C5 
t555;w a?«jcm 5SRlfeffpt I 

CT^ 'f;;’5i5n5 555 55 1 ^55515 gVvs 5i!t;»nc5 

tfl<R C5SR sn^fsa 5;$TPTT 5IC5, C®*lfJT 5;;^STr «n5^ 1 C5FI (roll)'5?5 59 5C9r 535515 

55T «l5;f55T5R5 I >a5f§ 5^n£|5 «IC555;f9t RlTCm 81:51513 5C*3T I «il555 «9? »fl5Jtd 
C5T5C5S ^tl35rtc^ ‘ 5 ;^ ( book ) 5i:»! I ^§tg!(755 ‘<at5C5P$5’ a»5f§ »955I5 5T 

5C^ f555 I !5Fr;;5rR, 40 555 551:5 »fl?$ 5P3T I ®15 aP5 Wlf*!?®- 

t5555 5153 5Sf5n 5;8t554wr5 <3 5?*f;«55PSTC5 «fl5t 553515 5^C55 I m»«r5 

55 S’l'^l^J « 5*»n5I^ ®t5 fJTCSRJ «nt5®^ 55 I f®t5 ®t5 *n:5'5®^ <3 55515^55' at5®!55:C*f5 
^ -0 ^5J?| 9ii9VR« ^5155 I t5’5I3® 3^55 af«n:®5 'BPTOH 5C5I5 

I, II « IV 5t ‘5|’-«a5 asi3?53 f555^l;^5 55 5*153:^3515 5*353:55 ^5f5«n5 *55? VI 5? 
‘^■«fl5 t5555;t»T *rt«rT:535l5 <3 ^&55n5-«fl5 '515535,—t5CT5 5^ 55r35;53® 5«»1?5^® ^5153 
^5C5[T5-il5 «iiT5H^T5 I 
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ykn 1 




f^c»t^ '8rfTr»\'3 




wi^rre *itw *11 ^^ ^iwisTt,^ 1 c«ft»i?f *ntwTsi^ c*w 

W?r»IT ®IT?T9Fa I ^rpfwc®?! aW C“W ? aiC*!?! f^5M 

’I*^ *11 5C*l SIK^ Sf^Ci; ^ “|S[C?l?f «lT*n»lC®, *155 C«K^ 'TO'Q '5n?W ^ ^Pf 1*1^5 I 
f^pw I w —CT wrr ^5 1 a5f»P5 «n^c!ra c5Tw lav ^rwiiio® 

w «¥*n?i prwl asnt«r5 'sun 'srwwre «Jf «n^wd ct twwa;! ?ar 1^ ^ ? 

j^pfi-G iq 1 ^?i«i—^aBt^ns la^ sn’pwe ®T?r !^rMn 

«q^-q^PJW f^5T?rc^ (qv-(q?F?Wsi 5P5 *iTi:« 1 PPPi; tSra* RW 

^ fswRT ®*ra 1 f=^c“R-ta? ^’rt ^ites 



csii:^ siFi;;^ wn sa;^ ’“tri cw '37 5 ^ 

>i;»»i5g«Tw ww ^ 'sttpi ^c 3 in ♦tibr 3W w I 

Pii9i^«rt«iTa siTC^ «T;-va^T^i *n3HR ^a, w ♦!«( ^ ♦tiw, 

5fp*i arw I 

«fl Mc^ atera ?—JS‘n 'snt^ » taaiiJrtflT 19 pk^ ctwc® 

*nc?R I 5»i3 i9a«aRi «i;« «itT^ fasiH^wa feal fac»fa 'sRtfWs 1 la^ ^«!7»ic3?i tasiaf 

•^ fWlati t^lwat I ^f5|5nMi-7uuuoy 




Win'S ftwtn 


32n«l U-t 


m ^551 ww !i?f> si^cw^ ?i»ir—*iF3—BiT^'i asNn 

'«i;!&inf§ k«fw nta—®TCn ^«in«i®Tw ’^tTbiw, rar^ ®T«mr 9;»nnt?i^ 
TO ®TCn Sf7l9f:cjq^ tScn 3W ^ I ®1?f^ f^8TC?RI ’ffS l«ICTIW?l SITTO 


^im 




v£j»w5rar nn^X^ ssr^^ 


«tw k’ ^TOc*i^f|i?fl?rt wnn«,CTirf5wT 

I 5^w—?iffaRt<r 








larfw^ * 


2^ i»ic^?i?i ♦teg?! ftR 14^ CTi*g«?[?! wfg® gr i 
g;;gfgi?i^^T as?*!® gig«ng aims?!? i 

wk!^J?=365 ftR 5 ^ 48 !*!?:?$ 47 ctw®« 365-242218 f«R i 

Bf^jurpt si^igTag tsFiTf^h^ 365*25 wh g^^ig wn g5?!c®!n 
'st?!! :wc*H w ^«iJng 4 gt>it?i 1 t«!^ ^ mi m ^ ‘sefsiT w!g 

« esrtt^ g<>ic?!g 5 w®t g’ing srj 46 B.C.-t® ’t1«!i?i f4?w ^t?!CfR w 

zm^ 5 ^«f* c»itfgs^ mm 366 ftfi? mi m i <3^ ♦ifsgw! 

(leap year) g^rr 55 i ac^rgs W5,in?!j ^tijr! e«nw 1 f«R m m 

^ 515 29 fiR gsgi I 

C5n?5 »!®P'T'tc® e5mt®fg^5«i w^e^R m 5l^Tc?i?i ?Ji?i5n5;5]?ft mm 5'i5ii at® 
mm ( 365*25 —365*242218 ) g| 0*007782 t>fi7 imft ggT 55 i 5;55 k 400 mm 
(400x0*007782) gi 3*1128 t«f5 57 3 155 W'fl 5?IT 5e5W i «iHRJ 
1582 A. D.-e^ t?rT!;Ji?i aw gsi'gr^^ eara eaagl* 400 gnaw 3 155 wj 
<ii5st5 5?cai«R 5*ra5 I 400 g^aea 3t$ a®P5l5 afggt^g w w<3wt 5a i [ 

5555 5<anRf 4 TO w ma #f 57 «rrc^ ®w cat g^anc^v afgg^aa 5ar 5W, 
5555 5can?! caa ^»5! ‘0’ 5ca (i.e. 1400,1500 etc.) 400 to t5®iWT 

5555 at?!5555 W> '*(57515 55 I ] 

caaalg 5tcaT55 ttocag c5Tsm5; ^ntata^ cw^ac® 1582 aaf®*® 

55 t^ ttajir® 55 1752 5:1®^=’'! feara w;5T5^'|ca5siTa,-ak®55 llt^kag 
fakica i 

[Nota Bene:—§afg^ t5g555i;5 acaia aaiT ac^'Q at® 400 mm 0*1128 taa 
Caal 551 55 I 5;®51t 3600 555C5 (0*1128x9) 51 1*0152 51 1 t55 fTO5 
ac5ia5 m I ] 
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